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Abstract 
The Hillgrove mineral field, part of the New England Orogen, host’s gold, antimony and tungsten in the 
form of scheelite mineralisation in a number of structures. Mineralisation is hosted in the Girrakool beds, 
Hillgrove Plutonic Suite and Bakers Creek Diorite Complex. Commercial mining of antimony has been 
undertaken on numerous occasions since its discovery in the late 1800’s, without long-term success. 
Straits Resources Limited undertook large-scale soil sampling of their exploration tenements, a subset of 
their data was provided for analysis. The majority of samples, within the study area, a sheep farm 
adjacent to the town of Metz, were acquired from soils derived from the Girrakool beds. Statistical 
analysis identified antimony and arsenic as the two best pathfinders for gold. Arsenic, mercury and gold 
were discovered as the best pathfinders for antimony and mercury was also found to be a pathfinder for 
tungsten. Acceptable maximum thresholds in the O horizon for the trace element concentrations of gold 
(0.0025 ppm), antimony (22 ppm) and tungsten (0.65 ppm) as well as the pathfinders, arsenic (24 ppm) 
and mercury (0.11 ppm) were calculated. 
The distribution of trace element concentrations was mapped over the study area using the calculated 
threshold values to identify possible locations of mineral occurences. A potential stibnite vein was 
identified along the central western boundary of the study area, while high gold concentrations were 




Bachelor of Science (Honours) 
Department 




Soil, geochemistry, pathfinder, Hillgrove 























A thesis submitted in part fulfilment of the requirements of the Honours degree of 
Bachelor of Science in the School of Earth and Environmental Sciences, University of 
Wollongong 2012. 
!""!
The information in this thesis is entirely the result of investigations conducted by the 
author, unless otherwise acknowledged, and has not been submitted in part, or 







The Hillgrove mineral field, part of the New England Orogen, host’s gold, antimony 
and tungsten in the form of scheelite mineralisation in a number of structures. 
Mineralisation is hosted in the Girrakool beds, Hillgrove Plutonic Suite and Bakers 
Creek Diorite Complex. Commercial mining of antimony has been undertaken on 
numerous occasions since its discovery in the late 1800’s, without long-term success. 
Straits Resources Limited undertook large-scale soil sampling of their exploration 
tenements, a subset of their data was provided for analysis. The majority of samples, 
within the study area, a sheep farm adjacent to the town of Metz, were acquired from 
soils derived from the Girrakool beds. Statistical analysis identified antimony and 
arsenic as the two best pathfinders for gold. Arsenic, mercury and gold were 
discovered as the best pathfinders for antimony and mercury was also found to be a 
pathfinder for tungsten. Acceptable maximum thresholds in the O horizon for the 
trace element concentrations of gold (0.0025 ppm), antimony (22 ppm) and tungsten 
(0.65 ppm) as well as the pathfinders, arsenic (24 ppm) and mercury (0.11 ppm) were 
calculated. 
The distribution of trace element concentrations was mapped over the study area 
using the calculated threshold values to identify possible locations of mineral 
occurences. A potential stibnite vein was identified along the central western 
boundary of the study area, while high gold concentrations were identified in the 
south-east corner of the eastern sampling zone. 
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The Hillgrove mineral field has been the subject of numerous exploration and mining 
operations by a wide variety of companies for over one hundred years. The Hillgrove 
mineral field surrounds the small town of Hillgrove, located approximately 25 km 
east of Armidale in the New England Tablelands of New South Wales. The Hillgrove 
Antimony-Gold field is hosted within a sequence of Late Carboniferous age 
sediments, the Girrakool beds and the Hillgrove Adamellite and Baker’s Creek 
Diorite, a pair of Lower Permian granites from the Hillgrove Plutonic Suite (Zhao et 
al. 1995). These units are situated within the New England Orogen (NEO) in north-
eastern New South Wales, part of the New England Fold Belt, which extends 1600 
km along the eastern margin of the Australian continent (Landenberger et al. 1995 
and Sano et al. 2004). The exploration license for the mineral field is currently held 
by Straits Resources, who have performed large-scale soil sampling, airborne 
magnetometer surveys, geological mapping and exploration drilling. The study area is 
one of the regions where soil sampling has occurred. This project aims to build on the 
existing knowledge of the area, which until the present has been primarily resource 
targeted. The theoretical and contextual framework of this project is to identify the 
soils overlying the different geological units found within the mineral field and 
characterise them chemically and physically. Spatial analysis, geochemical analysis 
and field observations will be used to assess the soil types of the area. The project 
aims to build a model for statistical comparison of soils in the area, potentially leading 





The aims of this study are: 
1 To understand the characteristics and geochemistry of the different regolith 
types in the Hillgrove region. 
2 Use geochemistry and geostatistics to identify possible mineral deposits. 
Objectives 
• Describe the regolith characteristics of each rock type. 
• Statistically characterise soil geochemistry for each rock type. 
• Visually present the concentrations of various elements within the study area. 
• Recommend the best pathfinder elements for exploration purposes for the 
various deposit types at Hillgrove. 
• Comment on the mobility of elements and how dispersion should be 
considered when positioning drill holes to test geochemical targets. 
 
1.3 Location 
The Hillgrove mineral field covers an 
area 9km by 6km surrounding the 
town of Hillgrove, a small town 
located approximately 25 km east of 
the inland city of Armidale, on the 
New England Tablelands of New 
South Wales, located midway 
between Sydney and Brisbane. The 
study area is a sheep property owned 
by Dick Hanlan. The Baker’s Creek 
Gorge separates the study area, 
located 2.5 km to the west of 
Hillgrove town. The eastern and 
western margins of the study area are 
identified by a road and creek 
Figure 1.3.1: Location map of the 
Hillgrove mineral field, New South 
Wales. Inset shows position of New 
England Orogen in eastern Australia. 
From Ashley et al. 2000. 
 
Figure 1.3.1: Location map of the 
Hillgrove mineral field, New South 
Wales. Insert shows position of New 
England Orogen in eastern Australia. 
From Ashley et al. 2000. 
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respectively with the northern and southern margins identified by fence lines for the 
neighbouring properties. The exploration tenement that covers the property,  
(EL 5997), along with the numerous other mining and exploration tenements that 
cover the Hillgrove mineral field are currently held by Straits Resources, Figure 1.3.1 
shows the location of the Hillgrove district. The study area is located on the Dorrigo 
1:250 000 map and the 1:100 000 Armidale map at approximately 151°52’E, 34°32’S. 
The landscape of the study area undulates unevenly, with a flat plateau in the southern 
region that drops away steeply to the south and west. There are several weathered 
channels that run from east to west and the landscape slopes from northeast to both 
the south and the west with elevations varying from 1050m above sea level in the 
northeast to 930m above sea level in the southwest. The landscape has been cleared of 
much vegetation for sheep farming, but pockets of trees are found in areas of exposed 
rock outcrops. 
 
1.4 Exploration and Mining History 
1.4.1 Mining 
Alluvial gold was initially 
discovered at Hillgrove in 1857 in 
the Baker’s Creek Gorge, but 
mining did not commence until 
1877 when lodes of antimony 
were found in the gorge. The first 
mine to be opened in the mineral 
field was Eleanora, in the Baker’s 
Creek Gorge. A number of mining 
companies commenced operation 
in the region between the late 
1880s and end of the 19th century 
including Carrington (1886), 
Baker’s Creek Goldmining 
Company (1887), Sunlight (1888), 
New Cosmopolitan Gold and Antimony Mining Company (1890), West Sunlight 
 
Figure 1.4.1: Simplified map of mining and 
exploration tenements owned by Straits Resources 
in Hillgrove region. From Switzer et al. 2004. 
!
!%!
(1891), Hillgrove Proprietary Mines (1898) and Hillgrove United (1899) (The Sydney 
Morning Herald 1891). Initial returns for the mineral field were high. In 1896 28,501 
ounces of gold was produced, the highest return in NSW, but by the early 20th century 
mining in the region began to shutdown, starting with West Sunlight (1909), 
Cosmopolitan, Carrington and Sunlight (1915), Eleanora (1917) and finally Baker’s 
Creek (1921). The Baker’s Creek mine was reopened in 1937 by The New Baker’s 
Creek Company, who sold it in 1940 before again closing in 1954. Other failed 
mining operations during the mid 20th century included Metz Gold Mines (1937), 
Kurrajong Mine (1958) and Endurance Mining Company (1970). The region became 
the largest producer of antimony in the state in the 1970s when both the New England 
Antimony Mines (1970) and Freehold Mine (1974) began operating. Straits 
Resources Limited purchased the mining and exploration tenements for the Hillgrove 
region from Antimony Resources Australia Pty Limited in March of 2004 (Straits 
Resources, 2004). Figure 1.4.1 shows the mining and exploration tenements owned by 
Straits Resources Limited. Prior to the purchase of the mineral field by Straits 
Resources the mineral field had produced over 720,000 ounces of gold, antimony 
production in excess of 50,000 metric tonnes and over 2000 tonnes of tungsten in the 
form of scheelite (Switzer et al. 2004). 
 
1.4.2 Exploration 
Since the initial discovery of alluvial gold, over 200 mineral occurences have been 
identified, (Switzer et al. 2004) (Figure 1.4.2). The acquisition of the Hillgrove 
mineral field by Straits Resources in March 2004 has seen a marked increase in 
mineral exploration within the region. The Straits Resources Annual Report for 2005 
showed that extensive mine development of Eleanora /Garibaldi veins and Syndicate 
vein complex was commenced for underground drilling to test vertical and strike 
extent of the ore bodies, with a resource base estimated at 3.9 million tonnes at 5.2 
grams/tonne gold and 2.1% antimony, Table 1.4.1 indicates the resources of Hillgrove 
as of 31st December 2005. A 31-hole diamond drill program was undertaken to define 
the syndicate lode in 2006 with exploration activities conducted on the Black lode, 
Cox’s vein, Clark’s Gully and the Brackins Spur vein complex. The Straits Resources 
Annual Report 2006 estimated that the resource base was 4.4 million tonnes at 4.9 
!
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grams/tonne gold and 2.0% antimony. The Straits Resources Annual Report for 2007 
reported that exploration for the year consisted of 13,000 metres of core drilling, 
focused on the Eleanora/Garibaldi and Brackins Spur projects. 25 diamond holes were 
drilled at Eleanora, indicating a mineralised structure to 200m deep and 20 diamond 
holes at Brackins Spur indicating a mineralisation to at least a depth of 300m. The 
2008 Straits Resources Annual Report shows that 9,100m of core was drilled for the 
Syndicate, Eleanora/Garibaldi and Brackins Spur projects. Straits resources also 
undertook extensive soil testing and helicopter borne magnetometer surveying within 
the mining and exploration tenements.  
 
1.5 Significance and Innovation 
The outcome of this project is a greater understanding of the soil overlying the 
Hillgrove mineral field. By analysing the trace elements found in the different soils, 
accepted background values for each element in each soil type can be defined.  An 
enhanced knowledge of the study area could be used over the entire mineral field with 
the potential to identify more mineral occurrences by comparing the values of future 
soil samples to the standards set in this research project. 
Despite the large-scale exploration effort that has been undertaken by Straits 
Resources, very little is still known about the Hillgrove mineral field, especially the 
regolith. A focus on attaining as much data as quickly as possible has meant that there 
has been little time to focus on interpretation and examination of the soil data sets.  
The Hillgrove Antimony/Gold Mine operated by Straits Resources ceased processing 
operations on August 18th 2009 due to lower than expected production levels of 
antimony and gold as a by-product from the Demonstration Plant. The cessation of 
operations has resulted in the loss of over 100 jobs, with Straits Resources currently 
looking for potential investors to help restart production.  
The success of this project may prove beneficial in identifying more mineral 
occurrences within the Hillgrove mineral field. Applying the results from the project 
on a larger scale, on areas that have already undergone soil sampling may be used to 









Figure 1.4.2: Locations of the known mineral occurrences of the Hillgrove mineral 
field, known workings, geological units and the boundary of the current mining lease 














The Hillgrove mineral 
deposit is located within 
the Tablelands Complex, 
the youngest and 
easternmost unit of the 
New England Orogen, 
which makes up the 
southern half of the New 
England Fold Belt. This 
thesis is focused on the 
New England Orogen. 
The Yarrol Orogen will 
be mentioned and links 
will be drawn between the 
two parts of the New 
England Fold Belt that 
suggest the two units 
were coeval in formation, 
but a greater emphasis 
will be placed on 
describing the formation 
and composition of the 
New England Orogen.  
 
Figure 2.1.1: Present structural units of the New 
England Fold Belt. From Murray et al. 1987.!
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2.1.1 Regional Geology 
The New England Orogen forms the southern half of the New England Fold Belt 
(NEFB), the easternmost and youngest unit of the Tasman Fold Belt system (Murray 
et al. 1987). The NEFB extends 1500 kilometres along the east coast of Australia, 
from Bowen in Queensland to 
Newcastle in New South Wales. The 
NEFB is divided into two units, the 
northern unit, the Yarrol Orogen and 
southern unit, the New England Orogen 
(Figure 2.1.1). The Mesozoic Surat 
Basin and the Clarence-Moreton Basin 
conceal the central part of the NEFB, 
near the Queensland – New South 
Wales border (Murray et al. 1987 and 
Korsch et al. 1990). The tectonic 
evolution of the NEFB was initiated by 
west directed subduction along the 
eastern margin of Gondwanaland, 
producing three parallel belts during the 
Devonian and Carboniferous periods of 
the Paleozoic Era (Murray et al. 1987, 
Korsch et al. 1993). The Yarrol Orogen 
and New England Orogen exhibited very 
similar palaeogeographies and tectonic settings throughout the Late Devonian and 
Early Carboniferous periods (Murray et al. 1987). The two orogens both consisted of 
a western Andean-style magmatic arc, a central fore-arc basin and an eastern 
accretionary wedge (Figure 2.1.2). 
The similarities of tectonics, rock types and faunas make it probable the three parallel 
belts were once continuous, before deposition of the Sydney-Gunnedah Basin. The 
current offset of the Yarrol and New England Orogens is believed to be the result of a 
large scale dextral transform motion, which occurred in the Middle Carboniferous 
when the convergent continental margin changed to a dextral transform margin due to 
 
Figure 2.1.2: Late Devonian-Early 
Carboniferous palaeogeography, 
showing distribution of magmatic arc, 
fore-arc basin and accretionary wedge. 
From Murray et al. 1987. 
!
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collision of a mid-ocean ridge with an offshore trench (Murray et al. 1987 and 
Roberts & Engel 1987). 
The Andean-style magmatic arc is only visible in the Yarrol Orogen, along the 
Connors-Auburn volcanic arc, where the volcanics have been dated from Late 
Devonian to Early Carboniferous (Harrington & Korsch 1985a). The matching 
structure in the New England Orogen, the Gwydir volcanic arc, is suggested by 
Korsch et al. (1997) to have been covered by the Sydney-Gunnedah Basin. 
Volcanoclastic sediments sourced from the magmatic arc present in the New England 
Orogens Tamworth Fore-arc Basin indicate the arc was andesitic during the Late 
Devonian that changed to andesitic-dacitic-rhyolitic in the Early Carboniferous 
(Murray et al. 1987).  
East of the magmatic arc is the central fore-arc basin, the Tamworth Forearc Basin for 
the New England Orogen and the Yarrol Forearc Basin for the Yarrol Orogen. 
Deposition of volcanoclastic sediments occurred in a deep-water environment during 
the Devonian and shallow marine environment during the Carboniferous (Roberts & 
Engel, 1987). These sediments were derived from the magmatic arcs to the west and 
deposition occurred during the Late Devonian and Early Carboniferous. Primary 
volcanics are present in both the Yarrol and New England Orogens, but are in far 
greater quantities in the Yarrol Belt compared to the Tamworth Belt (Murray et al. 
1987).  
The easternmost belt of the New England Fold Belt is the eastern accretionary wedge, 
known as the Tablelands Complex (Runnegar 1974). It that is used to describe almost 
all rocks east of the Peel Fault. For the New England Orogen, the recognised division 
between the Tablelands Complex and the Tamworth Belt is the Peel Fault. The 
equivalent fault system and accretionary wedge for the Yarrol Orogen are the Yarrol 
Fault and Wandilla Terrane, D’Aguilar Block and Beenleigh Terrane. The rocks of 
the Tablelands Complex are from deep-water continental slope and ocean basin 
sequences, that have been complexly and multiply deformed (Murray et al. 1987). 
Regional stratigraphic successions in these sequences have been destroyed as a result 
of strong deformation. The Tablelands Complex is broken up into a number of 
tectonostratigraphic units (Fergusson 1984) or terranes (Cawood & Leitch 1985) by 
an initial deformation period related to the subduction complex. 
!
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According to Leitch (1974), the Tablelands Complex can be split into seven major 
stratigraphic associations due to strong deformation and has been further disrupted by 
over 120 granitic plutons (Korsch & Harrington 1981). The Hillgrove district is 
located in the Coffs Harbour Association of the Tablelands Complex. Korsch (1977) 
described the Coffs Harbour Association as consisting of monotonous, thick 
sequences of greywacke, siltstone and argillite. Along with these rocks, there are 
extremely rare examples of conglomerates, volcanic rocks, chert and jasper. Rocks 
from the region were predominately deposited by turbidity currents, with an acid to 
intermediate volcanic provenance (Korsch, 1977). The age of the association had been 
difficult to date due to the lack of limestones and conglomerates, the two main fossil-
bearing lithologies. The age of the sediments was suggested by Korsch (1971) to be 
late Palaeozoic or possibly Carboniferous, Gilligan et al. (1992), has also suggested 
the sediments are Carboniferous in age. The majority of intrusions forming the 
Hillgrove Plutonic Suite occur within this association. The stratigraphic relationships 
of Tablelands Complex and Tamworth Belt are shown in Figure 2.1.3, a space-time 
plot that shows relationships between sedimentation, deformation and plutonism. 
2.1.2 Local Stratigraphy and Tectonic History 
The oldest rocks of the Hillgrove district are the Girrakool Beds, a steeply dipping, 
north to northwest striking unit, which are part of the Carboniferous aged accretionary 
complex. The Girrakool Beds consist of quartzfeldospathic greywacke, siltstone and 
siliceous argillite with a felsic volcanoclastic provenance (Figure 2.1.4A)(Ashley & 
Craw and Switzer et al. 2004). Strong deformation and metamorphosing of the rocks 
to a low grade most likely occurred during development of the accretionary complex, 
the deformation event is termed “D1” (Figure 2.1.4B), (Ashley and Craw, 2004). 
Emplacement of the Hillgrove Plutonic Suite into the Girrakool Beds occurred during 
the Upper Permian, approximately 300 Ma (Ashley & Craw and Switzer et al. 2004). 
The major pluton of the Hillgrove district is the Hillgrove Adamellite, an S-type 
biotite monzogranite (Figure 2.1.4C). Harrington and Korsch (1985b), suggest that 
emplacement of the Hillgrove Plutonic Suite could be explained by underthrusting of 
the Hastings Block for a distance of about 100 km. 
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 Figure 2.1.3: Time-space plot showing the relationships between sedimentation, deformation and plutonism for the Late Palaeozoic of northeastern New South 
Wales. From Jenkins et al. 2002. 
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Contacts between the intrusives from the Hillgrove Plutonic Suites and the 
surrounding Girrakool Beds are sharp and commonly underformed. Contact 
metamorphism is apparent in the Girrakool Beds up to several hundred metres from 
the plutons resulting in the development of assemblages of quartz, feldspars, biotite, 
muscovite, garnet and amphibole (Ashley & Craw 2004). A second deformation event 
termed “D2” occurred in the early 
Permian, when the granatoids and 
metasedimentary rocks underwent 
heterogeneous deformation (Figure 
2.1.4D). Deformation of the 
granitods and metasedimentary 
rocks resulted in variably 
developed foliation and formation 
of steeply dipping mylonite zones. 
The mylonite zones are up to 
several hundred metres wide with a 
strike range between north and 
northeast with the two main zones 
striking east-northeast. These two 
mylonite zones have been termed 
the Hillgrove Fault and Chandler 
Fault (Ashley & Craw 2004). 
Intrusions from the Bakers Creek 
Suite into the Girrakool Beds, in 
the southern part of the Hillgrove district have been suggested by Jenkins et al. (2002) 
to be coeval to the emplacement of the Hillgrove Plutonic Suite. The Bakers Creek 
Suite contains a variety of rock types, ranging from gabbros and diorites to tonalites 
and granophyres (Jenkins et al. 2002). The intrusive from Bakers Creek Suite present 
in the southern Hillgrove district are an I-type diorite-tonalite-granodiorite that has 
been termed the Bakers Creek Diorite Complex (Ashley et al. 2000). The positions of 
Girrakool Beds, Hillgrove Adamellite and Bakers Creek Diorite Complex within the 
Hillgrove mineral field are displayed in Figure 2.1.5. Ashley and Craw (2004) believe 
a third period of deformation “D3” occurred either preceding or coinciding with uplift, 
development of a N-S elongate magmatic arc and consequent erosion. Emplacement 
 
Figure 2.1.4: Interpreted tectonic 
development of Hillgrove district, timing 
relationships and emplacement of Au-Sb vein 
systems. From Ashley and Craw 2004. 
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of shoshonitic lamprophyre dykes (minette, a combination of biotite and orthoclase 
and vogesite a combination of hornblende and orthoclase), which transects both the 
Hillgrove Adamellite and Bakers Creek Diorite Complex, are dated approximately 
between 245-255 Ma during the Late Permian to Early Triassic (Ashley et al. 2000). 
The lamprophyre dykes are closely associated to members of the high-K Moonbi 
Plutonic Suite, sharing similar geochemistry and temporal emplacement, the closest 
members of the Moonbi Pluton are located approximately 15 km north and northwest 
of Hillgrove (Ashley and Craw 2004). Mineralisation structures containing the gold 
and antimony are believed to be coeval to emplacement of the lamprophyre intrusions, 
although Ashley et al. (1994) have stated that the lamprophyre dykes are unlikely to 
be a direct source for mineralisation. Tertiary basalt flows overlay the geological units 
in a number of areas, with the basalt flows rarely greater 100 metres in thickness, 
lying on river gravels, sands and lake sediments. 
The study area contains a number of units that are present throughout the Hillgrove 
mineral field, making it an ideal area for examination. The distribution of geological 
units within the study area is displayed in Figure 2.1.6. Sedimentary units associated 
with the Girrakool Beds dominate the study area. Outcroppings are visible in a 
number of locations throughout and most can be identified by the presence of trees, 
where land clearing for sheep farming was not possible. The Hillgrove Adamellite is 
located along the northern edge of the study area. The contact margin between the 
Hillgrove Adamellite and the Girrakool Beds occurs at both the northeast and 
northwest corners of the study area, with the southmost point of contact occurring 
approximately 500 metres south of the northern border of the study area. Two parallel 
lamprophyre dykes, running southwest to northeast incise the Girrakool Beds and 
these lamprophyre dykes traverse the whole of the study area. The southeast part of 
the study area contains Tertiary basalt no greater than 100m thick. The basalt overlies 
both the Girrakool Beds and Quaternary alluvium deposits that are present in small 
radial sections in the southern region of the study area. The Quaternary alluvium 
deposits are no greater than 20 metres in diameter and most of the smaller deposits do 
not appear on the study area map. The last unit located within the study area is a small 
quartzite zone, found on the central eastern edge. It is no greater than 250 metres in 





The Hillgrove mineral field forms a northwest-striking belt within the New England 
Tablelands of the New England Orogen. The majority of the mineralised structures of 
the Hillgrove region are located between the Hillgrove and Chandler Faults. Gold, 
antimony and tungsten in the form of scheelite mineralisation is developed in 
structurally controlled veins, vein breccias, sheeted veins, network stockworks and as 
alteration selvages of disseminated arsenopyrite, veinlet arsenopyrite, pyrite adjacent 
to the main structures and immediately adjacent altered wall rock (Switzer et al. and 
Ashley et al. 2004). Mineralised structures are commonly less than 1 metre wide with 
veins pinching and swelling. Zones of stockworking and brecciation combined with 
their accompanying sulphidic haloes can reach widths of 20 metres (Switzer et al. 
2004 and Ashley et al. 2000). The mineralisation is hosted in biotite-grade 
metamorphosed Carboniferous flysch-type greywacke, siltstone and siliceous 
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Figure 2.1.5: Section of the 1:250,000 Dorrigo – Coffs Harbour geological series 
sheet focusing on the Hillgrove region with the study area highlighted in red. From 
Leitch et al. 1971. 
!
!"D!
graphitic argillite known as the Girrakool Beds. The mineralisation is also hosted in 
Late Carboniferous (~300 Ma) S-type monzogranite from the Hillgrove Plutonic Suite 
and early Permian I-type diorite-tonalite-granodiorites from the Bakers Creek Diorite 
Complex (Ashley et al. 2000 and Ashley & Craw 2004). It has been suggested by 
Ashley and Craw (2004), that there are two generations of veining within the 
Hillgrove district. The first, related to deformation events “D1” and “D2” (Figure 
2.1.4B and Figure 2.1.4D), comprises deformed quartz-rich veins. The second 
generation of veining is hosted in brittle structures, andit is these veins which contain 
the gold, antimony and tungsten mineralisation. The formation of the second 
generation of veins has been suggested by Ashley et al. (1994), to be coeval with 
emplacement of the lamprophyre dykes, which occurred during the Late Permian-
Early Triassic (245-255 Ma). The majority of vein systems within the Hillgrove 
district have strikes with an orientation between north-northwest and north and are 





Figure 2.1.6: Aerial photograph of study area, with geological map overlain. Image 














2.2.1 Soil Definition 
The term “soil” means different things to people in different fields. As stated by 
Gerrard (2000), there are many different opinions as to what constitutes soil and there 
is no commonly agreed definition. To agriculturalists, horticulturalists and 
environmental scientists, soil is seen as a medium that is used for growing plants. 
According to the Soil Science Society of America (2008), soil is “the unconsolidated 
mineral or organic material on the immediate surface of the earth that serves as a 
natural medium for the growth of land plants”. For an engineer, soil is a material that 
is used in construction based on particle size and degree of aggregation. Terzaghi et al. 
(1996) differentiates soil from rock by an arbitrary boundary. Soil is described as a 
natural aggregate of mineral grains that can be separated by such gentle mechanical 
means as agitation in water, while rock is a natural aggregation of minerals connected 
by strong and permanent cohesive forces. Furthermore Terzaghi et al. (2006) states 
that in engineering terms soil is only applied to materials that unquestionably satisfy 
the preceding definition. From a geological or soil science perspective, soil is viewed 
as the part of regolith that is unconsolidated mineral material, modified by weathering 
processes, erosion and biotic activity. Joffe (1949) described soil as a natural body of 
animal, mineral and organic constituents, differentiated into horizons of variable 
depth which differ from the material below in morphology, physical make-up, 
chemical properties and composition and biological characteristics. 
 
2.2.2 Evolution of Soil Science 
Early soil science consisted of agricultural knowledge. Evidence from a number of 
ancient civilizations has shown they knew the importance of soil fertility for crop 
growth. The first evidence of agricultural practices has been found dating back as far 
as 11,000 years before the present, near the village of Jarmo in Iraq, where 
implements for harvesting and tilling were discovered (Brevik & Hartemink 2010). 
Irrigation has been used by a number of ancient civilisations since this first known 
occurrence. The Sumerians, Babylonians, Ancient Egyptians, Carthaginians, Ancient 
Greeks and Ancient Romans have all recognised the importance of irrigation to 
increase soil fertility (Hillel 1991, Troeh et al. 2004). Krupenikov (1992) credits the 
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ancient Greeks as the first people to have recorded works that show knowledge of soil 
properties and to have developed a concept of the soil profile. The ancient Romans 
continued the work done by Greek philosophers, producing a soil classification 
system for the soils of Italy, which discussed grain size, colour, density, structure and 
fertility as well as tests for determining the properties (Winiwarter 2006). Soil science 
in western societies during the Middle Ages (5th-14th centuries) was neglected due to a 
greater emphasis placed on religion. Soil knowledge that had previously been 
produced by the Ancient Romans and Ancient Greeks was repressed due to the 
disappearance of the science community (Brevik & Hartemink 2010). 
The rediscovery of early works of the Greeks and Romans led to a scientific 
revolution that took place in the 16th century. At this time science and scientific 
thought began to develop and grow again (Brevik & Hartemink 2010). The first soil 
studies focused on plant nutrition and the processes that lead to the exchange of 
nutrients between soil and plants. The prevailing hypothesis for plant nutrition was by 
J.B. Van Helmont, who concluded that soil was a storage medium for water and was 
the real source of plant nutrition. This theory lasted for over 100 years (Tisdale et al. 
1993). Solid advances towards the current theory of soils’ involvement in plant 
nutrition were not achieved until the 19th century. Niccolo Machiavelli, who 
recognised the importance of soils in the 16th century, believed that variations in 
population density were primarily a function of soil fertility (Brevik & Hartemink 
2010). A significant contribution towards early soil science was by Mikhail 
Lomonsov who in 1763 published his hypothesis, stating soil was an evolutionary, 
geobiologic body, formed over long periods of time. Lomonsov identified the 
important roles that weathering, living organisms and time played in the formation of 
soil. These processes were included in the modern soil formation equation created by 
Hans Jenny in 1941. 
The 19th century saw the rise of soils maps and soil profiles. Soil science was referred 
to as agrogeology during the early 19th century. Agrogeology was a branch of the 
newly created modern science, geology, after the publication of James Hutton’s 
“Theory of the Earth, with Proofs and Illustrations” in 1788 (Brevik & Hartemink 
2010). Agrogeologists were geologically trained individuals that studied soils, adding 
an agricultural component to geology. During this time, state geological surveys 
completed in the United States of America began to incorporate soil surveys, the first 
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of which occurred in New York in 1820. The state geological surveys undertaken by 
agrogeologists were used to produce soils maps. These maps were the equivalent to 
the soil cartography that was being produced by European countries such Germany, 
France and Belgium (Aldrich 1979 and Krupenikov 1992). Initial soil maps were 
made under the assumption that the geology and overlying soil were identical. 
Wisconsin’s 1882 soils map was considered by Coffey (1911), to be the first soils 
map that recognised differences between the geology and the overlying soil. The 
Wisconsin soil map of 1882 was the first map to be based on the physical properties 
of the soils rather than the geology. Soil profiles was a concept that was developed 
during the late 19th century, in Germany where the production of a soil profile down 
to parent material was seen as essential for agrogeologic mapping (Tandarich et al. 
2002). Charles Darwin provided a further advance to soil science and soil profiles 
when he designated letters to the different horizons present in a soil profile, a practice 
still followed today. 
The culmination of soil science advances throughout the 19th century produced a 
specialised school of thought called genetic soil science, developed at the very end of 
the 19th century. Genetic soil science was the catalyst for soil science being separated 
into an independent scientific field (Brevik & Hartemink 2010). The most important 
figure in this movement was Vasilii Dokuchaev, who recognised soil as an 
independent natural body. He rejected agrogeology as a science and the definition for 
soils that was used at the time. Dokuchaev established four of the five recognised, 
factors of soil formation: climate, parent material, organisms and time, creating an 
equation based on his studies. 
 
2.2.3 Soil Formation 
Vasilii Dokuchaev first proposed a soil formation equation in 1898. His equation was: 
s = f(cl,o,p)t0 
where s = soil, cl = climate, o = organisms, p = parent material and t0 represented one 
of three relative ages, either youthfulness, maturity or senility. The equation was in no 
way meant to imply that soil formation was solvable in a mathematical sense, but 
more a symbolic expression. Dokuchaev had also recognised the fifth factor, 
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topography. But thought it only important for specific soils, leaving it out of his 
equation. 
The work of others including Eugene Hilgard’s “Soils: their formation, properties, 
composition, and relations to climate and plant growth in the humid and arid regions”, 
published in 1906 and Chas Shaw’s “Potent factors in soil formation”, published in 
1930, was synthesised by US soil scientist Hans Jenny in 1941. Jenny used the four 
factors from Dokuchaev’s formula plus relief, an extension of topography, to create 
his equation. The formation equation was published in his book “Factors of Soil 
Formation: A System of Quantitative Pedology”, in 1941. The Jenny equation, as it 
was called, described the functional relationship of the five factors: 
s = f (cl, o, r, p, t, …) 
Jenny defined the formula as a function of the environmental factors acting together. 
Jenny included the dots to recognise the possibility of further factors being discovered 
in the future and for additional factors, unique to specific situations. Jenny defined 
each of the five factors, which he called state factors due to them determining the state 
of the soil. The five soil state factors can be outlined and explained in the following 
manner: 
Climate (cl)  
Of the meteorological conditions that affect a soil system, the two most important are 
temperature and rainfall, notably the seasonal distribution and diurnal variations of 
both conditions. Temperature fluctuations influence the number and rate of chemical 
reactions and affect the biological activity within a soil. High temperatures speed up 
the rate of chemical reaction and enhance the rate of soil formation, while low 
temperatures have the opposite effect (Ollier and Pain 1996). Rainfall affects the 
depth of leaching and carbonate concretions. The soil climate or pedoclimate depends 
on both regional climate and unique features of the soil, such as depth, color, texture, 
and its position on the landscape. Different climates can give rise to certain dominant 
soils. 
Biotic Potential (o)  
Biota is the microbial, plant, and animal entities that are located within or enter the 
system from the surroundings. The activity of biota and the number of biota present 
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contributes to the addition, removal, transformation and translocation of matter via a 
number of processes involving both flora and fauna (Courchesne 2006). Living 
organisms affect the chemical, physical, mineralogical and morphological traits of soil 
materials either individually or as communities, and by both their excreted 
metabolites and their mortal remains.  
Topography (r)  
Topography relates to the configuration of the earth’s surface. There is a strong 
interaction between topography and vegetation and their influence on soil formation. 
The aspects of topography that affect soil formation include relief, aspect and the 
elevation of the land surface (Graham 2006). Relief affects the rate of water 
infiltration into the soil, the amount of surface runoff and associated soil erosion and 
distribution of vegetation. The movement of materials on a landscape is influenced by 
the slope gradient and shape as well as the connectivity of drainage networks. Aspect 
influences the amount of solar radiation soil is exposed to, and along with slope, 
influences soil temperature, water content and vegetation. Elevation influences the 
climate where higher elevations are cooler and potentially wetter. Topography is 
important because it exerts a strong influence on the disposition of energy and matter 
experienced by soils on the landscape (Graham 2006). 
Parent material (p)  
Parent material is the raw material that contributes to soil formation, predominately 
hard rock, unconsolidated sediments or organic remnants (Rose et al. 1979). However 
parent material does not always have to refer to hard rock or unconsolidated sediment. 
During periods of major environmental disturbance or climate change a previously 
formed soil can be classed as the parent material. Properties of the parent material that 
have a strong influence on soil development include mineralogical composition, 
degree of consolidation, porosity, and permeability (Amundson 2006). Primary 
minerals are minerals that are not formed in the soil, but found and therefore inherited 
from the parent material. Secondary minerals form through substantial chemical or 
structural changes of primary minerals or de novo precipitation from ion-rich 
solutions during pedogenesis. The influence of parent material on soil properties is 
inversely proportional to the age of the soil. Influence is progressively reduced over 
time by the influence of the other state factors. 
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Time (t)  
In soil formation, time infers the elapsed period since a system began or was exposed 
to its present set of formation factors. Time refers to the starting point immediately 
after an event such as fluvial or volcanic deposition of material or any other major 
environmental disturbance that triggers the start of a new formation system 
(FitzPatrick 2006). The older a soil is, the more likely it is to have experienced a 
climatic change, possessing properties that may be the complex effect of several 
stages of soil development. A younger soil is likely to illustrate more characteristics 
of the parent material than an older soil. 
Humans 
It has been suggested that human activity is an additional factor. Jenny had considered 
humans to be part of the biotic potential factor. The anthropogenic factor as it has 
been termed can have as great an effect on soil formation as any of the five state 
factors (Dudal 2005). Humans can influence soil formation in a variety of ways 
including but not limited to mining, deforestation, agriculture and urbanisation. 
Recent scientific research also suggests that humans have had an influence on climate 
change, which suggests that humans are now influencing one of the five state factors. 
Further refinements of Jenny’s equation have resulted in the time factor (t) being 
written outside the brackets, to indicate that the other factors operate through time, 
(Figure 2.2.1).  
s = f (cl, o, r, p, …)t 
Figure 2.2.1: Summary diagram of the refined soil formation equation, 
showing climate, parent material, organisms and topography interacting 




2.3 Soil Geochemistry 
2.3.1 Mineral Exploration using Soil Geochemistry 
Geochemical soil sampling involves the collection and analysis of various earth 
materials such as rocks, soils, sediments, water, vegetation and gasses. Various 
geochemical sampling methods have traditionally been some of the most efficient of 
any methods used in mineral exploration (Carranza 2011). Variations in chemical 
compositions of certain earth materials are descriptors of the environment in which 
the materials occur or from which they were derived. Depending on the environment, 
the samples obtained for testing of major and trace elements by geochemical analysis, 
may be obvious, but in other environments, broader testing may be required. 
Rocks, specifically bedrock, can be argued to represent the ultimate source of 
chemical composition of various surficial materials. With soil resulting from the 
interaction of several state forming factors, it is a key sampling medium for geological 
and geochemical exploration of mineral deposits (Govett 1983). As such the 
exploration for buried, concealed or extensively altered mineral deposits requires the 
use of a geophysical or geochemical method for target identification, such as soil 
sampling. The choice of appropriate sampling media and analytical procedure is 
important in the application of any geochemical study (Carranza 2011). 
Sampling of soils can be undertaken using several different sampling patterns, as 
either a method for locating new mineralised zones or identifying the extent of known 
mineralised zones. Sampling can be to an extent random, such as the low-density 
geochemistry survey carried out throughout much of Europe in the 1990s. In such a 
sampling method, a single sample site is selected for each equal sized area. 
Alternatively sampling can be highly focused, where the extent of mineralisation is 
required. Such sampling patterns include rectilinear sampling and square grid 
sampling (Figure 2.3.1a and 2.3.1b). These patterns are favoured due to the ease of 
use regarding the simplicity of selecting sample sites and plotting data (Rose et al. 
1979). Other sampling methods include ridge and spur, when the sampling area is 
located in steep terrain. Sampling occurs along traverses following the crests and 
spurs of ridges (2.3.1c). Alternatively, sampling can occur in steep terrain at the base 
of slope instead, using base of slope sampling (2.3.1d). 
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The presence of certain minerals or elements is useful as indicators or pathfinders in 
geochemical exploration for certain types of mineral deposits. A pathfinder can give 
an indication to the presence of other more desirable minerals or elements that may 
also be found in the vicinity of the sample site.  
 
 
2.3.2 Soil Mapping 
Soil mapping is a visual way of showing the diversity of soil types and properties 
within an area. Initial mapping was based on several subjective factors, soil surface 
texture, degree of stoniness, vegetation and surface relief. Using these factors, land 
was graded based on its suitability for different forms of land use such as grazing, 
crop production or forest plantations. James Prescott produced the first continental 
mapping of the soils of Australia in 1944. The detailed mapping included descriptions 
of the different soil horizons present for the nine soil groups identified (figure 2.3.2). 
Prescott also included several of the soil forming factors, parent material, climate, age 
of the landscape and topography in the form of relief (Stephens and Quirk 1988). 
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Figure 2.3.1: a. Rectilinear sampling. b. Square grid sampling. 
c. Ridge and spur sampling. d. Base of slope sampling. 
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Since that time, advancements in soil research such as soil classification, sampling 
techniques, and geographic information software, along with greater access to remote 
areas has allowed for much greater detail in soil mapping. 
More recent soil mapping relies on geochemical sampling to create soil atlases of vast 
areas. The Geochemical Atlas of Europe is one example of such advances in soil 
mapping since Prescott’s map was published. Modern soil mapping allows for the 
obtainment of regional baseline geochemical information for mineral exploration 
(Inacio et al. 2007) and the possibility of tracing geochemical signatures back to 
their origins (Halamic et al.  2012). Soil profiles and soil classification is 
combined with the geochemical data to provide powerful tools that are useful in a 
variety of different areas of research. One of the aims of this research project is to 
provide a level of baseline information on a local scale for the geochemical data of 












• Recommend the best pathfinder elements for exploration purposes for the 
various deposit types at Hillgrove. 




Geochemistry refers to the study of the chemical properties of rocks, focused on 
analysing and quantifying the distribution of elements. This can be subdivided into 
four groups; major elements, trace elements, radiogenetic isotopes and stable isotopes 
(Rollinson 1993). This study investigates the distribution of trace elements within the 
soil samples provided by Straits Resources Limited.  
Trace elements are those which would usually not exceed 0.1% and are therefore 
expressed in parts per million (ppm). Trace elements can be found at levels above 
0.1%, which can be an indication of mineralisation within the sample. Geochemical 
anomalies represented by elevated ppm values can be defined as a chemical 
abundance or dispersion pattern that is not explicable as having originated from a 
barren rock type or through weathering processes (Joyce 1976). Trace elements rarely 
form their own mineral species but are a replacement of major elements in 
rock!forming minerals (Rollinson 1993). 
Major elements are the components within any rock or soil that contain the majority 
of the weight percentage. Major elements include Al, Ba, Ca, Cr, Fe, K, Mg, Mn, Na, 
P, Si, Sr and Ti, each of which is accompanied by oxygen. The major elements are 
expressed as the oxides, Al2O3, BaO, CaO, Cr2O3, Fe2O3, K2O, MgO, MnO, Na2O, 
P2O5, SiO2, SrO and TiO2 and their combined totals add to approximately 100% when 
combined with the Loss on ignition. Loss on ignition (LOI) is a value calculated to 
account for any volatile components such as H2O, CO2 and S within a sample that 
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might be vaporised during analysis. Major element oxides are then normalised to 
100%. 
Pathfinders 
Pathfinders are the elements or minerals, which are closely associated with a metal or 
mineral of interest. Pathfinders are referred to by other names including, indicator 
elements and indicator minerals, associated elements and associated minerals. The 
recovery of indicator elements and minerals from surficial sediments and residual 
soils is one of the oldest exploration methods, being first applied to stream sediments 
in Roman times (McClenaghan 2011). 
Pathfinders include all elements and minerals associated with mineralisation, or 
unique to certain marker lithology or alteration assemblage, which can give a vector 
to mineralisation (Tan 2003). Many elements occur in hydrothermal mineralising 
solutions, and some may be more mobile than others. Cases exist where the element 
yielding the most extensive primary dispersion halo is not that of greatest economic 
significance in the ore body, even though it is closely associated geochemically. In 
these instances there is value in prospecting such elements or minerals, because their 
dispersion halo is broader than that of the element of primary interest or because it 
may be detected more readily by conventional analytical procedures. Arsenic is 
frequently used as a pathfinder element in geochemical exploration for gold for this 
reason. Useful pathfinder elements in the weathering environment are those that 
remain in the saprolite and sediments at levels above the minimum detection limits of 
the chemical analysis techniques used when testing samples. 
Pathfinders are mineral species or elements that when found as grains within 
sediments and/or rocks give clues into the possible presence, and location of a specific 
type of mineralisation. In pathfinder exploration programs, sediments and rocks are 
either geochemically tested or visually inspected for clues into the distance and 
direction to their source. When it comes to visually inspected rocks, these rocks are 
examined for grain morphology, and surface textures to obtain information about 
transport distance and bedrock source.  
In mineral exploration, pathfinders are used as a means to effectively narrow down 
the search area for many different types of ore deposits. Most commonly, pathfinders 
are used in the search for diamonds, gold, nickel-copper deposits, the platinum group 
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metals, porphyry copper deposits, massive sulfide deposits, and tungsten deposits 
(Toovey 2011). Pathfinders are an important tool in gold exploration, the most 
commonly sought after pathfinders are minerals and elements that often form in close 
association with gold, therefore, their presence even in seemingly gold-barren rock 
opens up the possibility of locating a nearby gold deposit. Therefore, through the 
identification of pathfinder minerals, geochemical exploration can help determine the 
possibility of gold occurrences in the nearby vicinity.   
Elements and minerals that are geochemical pathfinders for gold include:  gold in the 
form of grains, silver, copper, lead, zinc, cobalt, nickel, arsenic, antimony, tellurium, 
selenium, mercury and pyrite (Raju 2008). For antimony, useful pathfinders elements 
and minerals include antimony, arsenic and bismuth, which form a group called the 
arsenic group, silver, pyrite and galena. Pathfinder elements and minerals of tungsten 
include tungsten, the wolframite group minerals, scheelite, iron and manganese. 
 
3.1.3 Analytical Methods 
Soil Sampling 
Soil sampling, conducted by Straits Resources Limited for exploration purposes was 
obtained for the use of this study. Soil sampling occurred in the top 5 cm of the soil 
profile in the O horizon, the step-wise process used for obtaining soil samples 
consisted of:  
1. Use of a geo/paleo pick to remove grass covering the soil sample area 
2. Removing a small amount, less than 200 g, of sample material from the O 
horizon 
3. Placement of sample material into a plastic framed, stainless steel mesh sieve 
4. Removal by hand of organic material present such as plant roots and grass 
5. Sieving sample material to obtain a 20-50 g sample 
6. Placement of sample into a small paper envelope with relevant details 
regarding location and sample number for future testing purposes 
Soil samples were sent away to ALS Minerals in Brisbane for testing of trace elements 
concentrations. The analysis of trace elements, Al, As, Ba, Ca, Co, Cr, Cu, Fe, Mg, 
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Mn, Mo, Ni, Pb, S and Zn involved a 2.5g soil sample being digested with aqua regia in 
a temperature and pressure controlled environment for one hour.  The solution was cooled 
and diluted to a final volume of 25mls.  Elemental concentrations were measured using 
inductively coupled plasma atomic emission spectroscopy. The trace elements Au, Ag, 
Bi, Cd, Hg, Sb, Sn, Te, Tl and W were prepared for analysis using the same method as 
the previous trace elements, but were analysed using inductively coupled plasma mass 
spectrometry, to find the trace element values. 
Sampling was conducted in two sections of the study area, designated for the purpose 
of differentiation in this study as the western sampling zone and eastern sampling 
zone. The sampling pattern selected by Straits consisted of 25 transects running north-
south, with samples taken at 25 metre intervals, 12 north-south transects make up the 
western sampling zone and the other 13 transects make up the eastern sampling zone. 
10 of the 12 transects within the western sampling zone were spaced 50 metres apart 
and the two eastern most transects were spaced 100 metres apart. Transects in the 
eastern sampling zone were spaced 100 metres apart. Sampling along east-west 
transects was also undertaken, these transects intersected the north-south transects, 6 
transects were produced, 4 in the western sampling zone, spaced 200 metres apart, 
and 2 east-west transects in the eastern sampling zone spaced 150 metres apart. 
Data Analysis 
A number of different statistical analysis techniques were used for calculating the 
most likely pathfinder elements for gold, antimony and tungsten within the study area. 
The Pearson Product-Moment Correlation Coefficient (r), a value between -1.0 and 
1.0, was calculated for the three elements of importance with all other trace elements 








The Coefficient of Determination (R2), a value between 0 and 1.0, was calculated to 




The coefficient of determination gives the proportion of the variance of one variable 
that is predictable from the other variable. It is a measure of how well the regression 
line represents the data. 
A test of statistical significance was conducted on the element correlation coefficients 
for the five groups of soil samples. The test used a set null hypothesis, that there is no 
relationship, to determine whether the r-value for a correlation coefficient is greater 
than the corresponding two-tail 95% confidence value on the critical value table 
(Appendix D). An r-value that is greater than the critical value does have statistical 
significance. 
Threshold limits were calculated using three different analysis methods to identify 
anomalous data. Box plots, the median absolute deviation (MAD) and standard 
deviation were all used to find threshold limits for trace elements in soils derived from 
the Girrakool beds. For box plots the threshold was determined by finding the value 3 
times the interquartile range from the 75th percentile. The median absolute deviation 
threshold was determined by calculating a value, 2 median absolute deviations from 
the median. The standard deviation method, determined a value 2 standard deviations 
from the mean. The most effect of the three methods was determined by using the soil 
data from the Girrakool beds. The MAD method set the threshold too low, resulting in 
to many anomalies. For elements tested, the percentage of samples outside the 
threshold ranged from 10.2% to 24.5%. This was not an acceptable range, as stated by 
McQueen (2005), the MAD approach is best applied when the data contains less than 
10% anomalies. Using the standard deviation method, the threshold limits were too 
low. For elements tested, the percentage of samples outside the threshold ranged from 
0.5% to 3.3%. Also the frequency distribution of the elements had strong positives 
skews, standard deviation requires a normal distribution. The method that used box 
plots provided a set of thresholds that was in between the MAD and standard 
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distribution methods. The percentage of elements outside the threshold ranged from 
2.3% to 14.5%. Calculations were conducted to determine threshold limits for the 
three key elements, Au, Sb and W plus the useful pathfinders in each soil type. 
3.2 RESULTS 
Goestatistics of the soil samples was performed of five separate sets of data. The sets 
of data represent the five different soil types that were sampled. Results have been 
broken down according to the parent material of the soil samples. 
Threshold limits of trace elements within each of the five soil types were determined 
by using box plots. The box plots allowed for the identification of values considered 
outliers, for use in later analysis. The inclusion of identified outliers in this 
geostatistical analysis was debated. There is no proof that any outliers were the result 
of operator error during either sampling or geochemical testing. This is an example of 
outliers in geochemistry being the result of the inherent variability of the data 
(Anscombe 1960). As such there is no reason to excuse the data from further analysis. 
Ultimately after investigating the effect extreme outliers had on the correlation 
coefficients, the samples were removed from testing if they significantly affected 
results. This was not required for samples from the Girrakool Beds due to the large 
sample size. 
The Pearson Product-Moment Correlation Coefficient values were separated into four 
groups: strong correlation (0.8 < r < 1), moderate correlation (0.2 < r < 0.8), weak 
correlation (0 < r < 0.2) and negative correlation (-1.0 < r < 0). These four groups 
were determined based on the lack of a recognized set of predefined correlation 
strengths. The moderate correlation could have been separated into two further groups, 
moderately weak (0.2 < r < 0.5) and moderately strong (0.5 < r < 0.8), but was not 
seen as necessary. 
Girrakool Beds Soils 
783 soils samples were obtained from soils with parent material from the Girrakool 
Beds. The Pearson Product-Moment Correlation Coefficient (r) was calculated for Au, 
Sb and W with respect for all other trace elements that were geochemically tested. 
The highest correlation coefficient for Au was with Sb with an r-value of (r = 0.368), 
(figure 3.2.1). The only other moderate correlation for Au was with As, (r = 0.280), 
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(figure 3.2.2). The R2 value for Au and Sb was small, (R2 = 0.135), which signifies a 
weak linear association between the two elements The linear association of Au and As 
was even weaker, (R2 = 0.078). The large sample size means statistical significance of 
correlation coefficients was not required, but it was tested for anyway. In both cases 
the r-value was found to be greater than the corresponding 95% confidence value 
(0.062) on the critical value table. The null hypothesis, that there was no relationship 
between Au and Sb and As was found to be false, so both correlations are statistically 
significant.  
There were no correlation coefficients for Sb that had strong correlations. Three trace 
elements had r-values of moderate correlation, As (r = 0.613), (figure 3.2.3), Hg  
(r = 0.449), (figure 3.2.4) and Au (r = 0.368). The coefficient of determination value 
for As, (R2 = 0.376), indicated a moderate linear association. Au and Hg had weak 
associations. Testing statistical significance of the correlation coefficients found that 
all three correlations r-values were greater than the corresponding 95% confidence 
value (0.062) on the critical value table. The conclusion was that the null hypothesis, 
that there was no relationship between Sb and Au, As and HG was false, so the three 
correlations are statistically significant. 
No correlation coefficients for W were found to be strong. Only one trace element, Hg 
had an r-value of moderate correlation, (r = 0.501). The coefficient of determination 
value for Hg, (R2 = 0.251), (figure 3.2.5), indicated the elements had a moderate 
linear association. Testing statistical significance of correlation coefficients found that 
the r-value wass greater than the corresponding 95% confidence value (0.062) on the 
critical value table. The null hypothesis, that there wass no relationship between W 
and HG was therefore false, so the correlation is statistically significant. 
Box plots were used to calculate minimum and maximum thresholds for trace 
elements of importance from the Girrakool Beds (Table 3.2.1). Future sampling 
within the study area or surrounding area in soil derived from the Girrakool Beds 
should have trace element values that fit within this table. Values that exceed the 
upper threshold should be sites of interest. Spatial analysis in Chapter 5 identifies 








Sampling of soil derived from the Girrakool Beds in the surrounding area should 
focus on the geochemical values of the trace elements Au, Sb, W as well as the 
pathfinders As and Hg.  
Lamprophyre dyke 
39 soils samples were obtained from soils with parent material from the lamprophyre 
dyke. One sample was excluded from analysis due to extreme values and the extreme 
effect it had on correlations. There were no trace elements with strong correlations to 
Au, the largest correlations found were with Ag and Sn, which were only marginally 
moderate. Ag had a correlation coefficient of (r = 0.259) with Au and Sn had a 
correlation value of (r = 0.277) with Au. The R2 value of both elements was very 
weak, (R2 <0.1). Therefore the linear association between the two elements and Au 
was weak. In both cases the r-value was less than the corresponding 95% confidence 
value (0.3044) on the critical value table. The null hypothesis, that there was no 
relationship between Au and Ag and Cd was true, so both correlations are not 
statistically significant.  
Two trace elements had r-values of strong correlations with Sb, W (r = 0.995), Hg  
(r = 0.826). The coefficient of determination value for W, (R2 = 0.990), indicated a 
very strong linear association. The same coefficient calculated for Hg,  
(R2 = 0.682), indicated a moderate linear association. Testing statistical significance 
of the correlation coefficients found that both correlation r-values were greater than 














Table 3.2.1: Minimum and maximum threshold values for the trace 
elements of interest of soil derived from the Girrakool beds. 
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hypothesis, that there was no relationship between Sb and W and Hg was considered 
false, so the correlations are statistically significant.  
Two trace elements had strong r-values, Hg (r = 0.803) and Sb (r = 0.995). The 
correlation between W and Sb had already been investigated. The coefficient of 
determination value for Hg, (R2 = 0.645), indicated a moderate linear association. 
Testing statistical significance of correlation coefficients found that the correlation  
r-value was greater than the corresponding 95% confidence value (0.3044) on the 
critical value table. The null hypothesis, that there was no relationship between W and 
HG was false, so the correlation is statistically significant. 
The removal of the anomalous soil sample had a dramatic effect on the correlation 
coefficient, r-values dropped by as much as 0.8. The inclusion of this sample would 
have resulted in far more pathfinders being considered statistically significant. The 
correlation coefficient between Sb and W is also impossibly strong. A larger sample 
size would most likely result in a reduction to this r-value. 
The minimum and maximum thresholds for the trace elements of importance derived 
from lamprophyre dyke soils are listed in Table 3.2.2. Future sampling within the 
study area or surrounding area in soil derived from the Girrakool Beds should have 
trace element values that fit within this table. Values that exceed the upper threshold 
should be sites of interest.  
Sampling of soils derived from the lamprophyre dyke should focus on inspection of 














Table 3.2.2: Minimum and maximum threshold values for the trace 




22 soils samples were obtained from soils with parent material from the Quaternary 
alluvium. The highest correlation coefficient for Au is with Sb, an r-value of  
(r = 0.824), a strong correlation. No other trace elements had strong correlation 
coefficients with Au. The R2 value for Au and Sb was moderately strong, R2 = 0.679, 
which signifies a strong linear association between the two elements. Testing the 
statistical significance found that the correlation was greater than the corresponding 
95% confidence value (0.3809) on the critical value table. Therefore the null 
hypothesis, that there was no relationship between Au and Sb was found to be false, 
so correlations are statistically significant.  
The only trace element with a strong correlation to Sb was Au, which was previously 
detailed. 
Only one trace element had an r-value of strong correlation with W, As (r = 0.967). 
The coefficient of determination value for Hg, (R2 = 0.935), indicates a very strong 
linear association. Testing statistical significance of correlation coefficients found that 
the correlation r-value was greater than the corresponding 95% confidence value 
(0.3809) on the critical value table. Therefore the null hypothesis, that there was no 
relationship between W and As was false, so the correlation is statistically significant. 
The minimum and maximum thresholds for the trace elements of importance derived 
from the Quaternary alluvium are listed in Table 3.2.3. Future sampling within the 
study area or surrounding area in alluvium should have trace element values that fit 













Table 3.2.3: Minimum and maximum threshold values for the trace 
elements of interest of soil derived from the Quaternary alluvium. 
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The small sample size for soils derived from Quaternary alluvium means that it 
couldn’t be stated with authority that there are suitable pathfinder elements for Au, Sb 
and W. Despite this, the strength of statistical significance suggests that the best trace 
elements to use as pathfinders during geochemical sampling are Sb, Au and As. 
Tertiary basalt 
16 soils samples were obtained from soils with parent material from the Tertiary 
basalts. The highest correlation coefficient for Au was with Sb, an r-value of  
(r = 0.739), signifying a moderate correlation. There were a number of other moderate 
correlations for Au, but the sample size made recommending pathfinders inaccurate. 
The R2 value for Au and Sb was also moderate, (R2 = 0.546), indicating a moderate 
linear association between the two elements. The r-value was greater than the 
corresponding 95% confidence value (0.4683) on the critical value table. The null 
hypothesis, that there was no relationship between Au and Sb was false, so the 
correlation is statistically significant. Once again caution should be placed when 
recommending Sb as a pathfinder for Au. 
One trace element was found to be verging on a strong correlation value with Sb, Pb 
that had an r-value of (r = 0.792). The coefficient of determination value for Pb, (R2 = 
0.627), indicates a moderate linear association. Testing statistical significance of 
coefficient correlation found that the r-value was greater than the corresponding 95% 
confidence value (0.4683) on the critical value table. The null hypothesis, that there 
was no relationship between Sb and Pb was false, so the correlation was determined 
to be statistically significant. Recommending Pb as a pathfinder for Sb is difficult 
with such a small sample size, further sampling of tertiary basalt soils in the area 
would prove whether the correlation was strong. 
Two trace elements had strong correlations with W, r-values of (r = 0.876) for Sn and 
(r = 0.851) for As. The coefficient of determination values for Sn and As were  
(R2 = 0.767) and (R2 = 0.724) respectively. Both R2 values indicate moderate linear 
associations. Testing statistical significance of correlation coefficients found that the 
r-values were greater than the corresponding 95% confidence value (0.4683) on the 
critical value table. The null hypothesis, that there was no relationship between W and 
Sn and As was false, so the correlations are statistically significant. Previous cautions 
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for the recommended pathfinders for Au and Sb in Tertiary basalt derived soils are 
also echoed here. 
The removal of the anomalous soil sample had a dramatic effect on the correlation 
coefficient, r-values dropped as much as 1.0. The inclusion of this sample would have 
resulted in far more pathfinders being considered statistically significant. 
The minimum and maximum thresholds for the trace elements of importance in soils 
derived from the Tertiary basalt are listed in Table 3.2.4. Future sampling within the 
study area or surrounding area in Tertiary basalt soils should have trace element 






The small sample size for soils derived from the Tertiary basalt means that it couldn’t 
be stated with authority that there are suitable pathfinder elements for Au, Sb and W. 
Despite this, the strength of statistical significance suggests that the best trace 
elements to use as pathfinders during geochemical sampling are Au, Sb, W, Pb and Sn. 
Quartzite 
23 soils samples were obtained from soils with parent material from quartzite. There 
was one strong correlation for Au with Sb, (r = 0.819). The R2 value for Au and Sb 
was moderately strong, (R2 = 0.671), which signified a quite strong linear association 
between the two elements The r-value was greater than the corresponding 95% 
confidence value (0.3809) on the critical value table. Therefore the null hypothesis, 
that there was no relationship between Au and Sb, was declared false, so the 














Table 3.2.4: Minimum and maximum threshold values for the trace 
elements of interest of soil derived from the Tertiary basalt. 
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Two trace elements had r-values of strong correlation with Sb, As (r = 0.962) and W  
(r = 0.887). The coefficient of determination value for As, (R2 = 0.925) and for W, 
(R2 = 0.787) indicated a strong linear association for As and Moderate association for 
W. Testing statistical significance of the correlation coefficients found that the r-
values was greater than the corresponding 95% confidence value (0.3809). The null 
hypothesis, that there was no relationship between Sb and As and W was false, so the 
two correlations are considered statistically significant.  
Two trace elements had r-values indicating strong correlation with W, As (r = 0.941) 
and Sb (r = 0.887). The coefficient of determination value for As, (R2 = 0.885), 
indicated a strong linear association. The correlation between W and Sb has 
previously been indicated. Testing statistical significance of coefficient correlations 
found that the r-values for the correlation of W with As was greater than the 
corresponding 95% confidence value (0.3809) on the critical value table. The null 
hypothesis, that there was no relationship between W and As was false, so the 
correlation is statistically significant.  
The minimum and maximum thresholds for the trace elements of importance in soils 
derived from the quartzite are listed in Table 3.2.5. Future sampling within the study 
area or surrounding area in quartzite soils should have trace element values that fit 
within this table. Values that exceed the upper threshold should be sites of interest. 
The small sample size for soils derived from quartzite means that it cannott be stated 
with authority that there are suitable pathfinder elements for Au, Sb and W. Despite 
this, the strength of statistical significance suggests that the best trace elements to use 













Table 3.2.5: Minimum and maximum threshold values for the trace 




Analysis of the soil samples suggests that the best pathfinders to use during future soil 
sampling of the Hillgrove mineral field are Au, Sb, W and As. There is potential to 
use the defined thresholds on a greater scale due to the prevelance of the Girrakool 
beds around the Hillgrove region. Future soil sampling and analysis of the Bakers 
Creek Diorite and Gara Adamellite, leading to threshold values would also prove 
useful. 
All Girrakool beds correlations, strong, moderate, weak and negative for gold, 
antimony and tungsten are displayed in a correlation matrix (Appendix C). 
 





Figure 3.2.2: Bivariate plot of gold and arsenic. 
Figure 3.2.3: Bivariate plot of antimony and arsenic. 
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Figure 3.2.4: Bivariate plot of antimony and mercury 
 









This section follows on from the geostatistical analysis produced in chapter three. 
Identification and descriptions of the soils present within the study area has been 
undertaken. Additionally trace elements concentrations for each soil are compared to 
the ranges produced in the previous chapter. Soil profiles were obtained by digging 
test pits at selected sites within the study area. The soil horizons of each test pit were 
identified for use in soil classification along with observations, photographs and soil 
samples for further analysis. 
4.1.1 Aims 
• Describe the regolith characteristics of each rock type. 
4.1.2 Background 
Soil Classification 
The central idea of any classification system is to formalise the descriptions of 
particular objects and to create “the space of characteristics” reflecting the purpose of 
classification. In essence, classification systems represent information systems 
generalising the diversity of the properties of classified objects and representing them 
in a convenient “observable” form (Rozhkov and Stolbovoi 1988). 
The classification of soil is a conceptual and practical challenge. Through time, a 
wide variety of approaches to soil classification have served different groups of 
scientists for a broad range of purposes. Classification of Australian soils has been 
influenced strongly by overseas developments. These developments include Vasilii 
Dokuchaev’s initial work with soils and the subsequent concepts of people such as 
Hans Jenny. Classification of Australian soils has been developed since the late 
1920’s, when James Prescott first introduced overseas developments. Since that time 
a number of different ideas and methods have been proposed which eventually led to 
the current classification system, The Australian Soil Classification. The purpose of 
classification, as stated by Isbell (1992), is to organise knowledge while reducing 
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complexity, correlate information, predict behaviour and provide a means of 
communication among scientists.  
The current classification system is designed in the form of a number of keys, in 
classifying a soil profile, it is necessary to identify various diagnostic horizons and 
materials. Soil classification requires the identification of various diagnostic horizons 
and materials.  One of the most important features used in the classification is the B 
horizon, (Isbell 1996).  
Figure 4.1.1: Schematic summary of Australian soil orders. From Isbell 1996. 
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The classification system used in Australia, Figure 4.1.1, is a general purpose, 
hierarchical scheme, (order, suborder, great group, subgroup, family). The main 
advantage of this scheme is the flexibility to classify a given soil to whatever level of 
generalisation is desired. The scheme comes with a number of issues. Including soils 
being grouped into higher groups on the hierarchical scheme, resulting in 
progressively fewer down the scheme. Another issues is a lack of consistency in the 
use of certain criteria in the hierarchy (Isbell 1996). 
Most classes are mutually exclusive which inevitably means that soils on either side 
of a class boundary may appear to have more in common with the ‘central concept’ of 
each adjoining class (Isbell 1996). 
4.1.3 Analytical Methods 
Sample Collection 
Fieldwork within the study area was conducted from the 12th of April to the 23rd of 
April, under the supervision of Colin Dell and Chris Simpson from Straits Resources 
Limited and with permission from the landowner Dick Hanlon. Using data supplied 
by Straits Resources Limited, the locations of the five known geological units, the 
Hillgrove Adamellite, Girrakool Beds, lamprophyre dyke, Tertiary basalt and 
Quartzite plus Quaternary alluvium, contained within the study area were identified. 
Between the 13th of April and the 20th of April, two test pits were dug into each of the 
soils overlying the geological units plus the Quaternary alluvium, producing 12 test 
pits. Where possible one test pit for each geological unit was dug along strike from a 
known mineralisation zone while the second pit was dug away from mineralisation 
zone. Visible workings, such as exposed pits and anomalous gravel beds filling pits 
were used as indications of mineralisation zones. Each test pit was dug using a 
combination of a shovel, geo/paleo pick, 1.5 m wrecking bar and a manual auger. Pits 
were dug until the C Horizon was reached or to a depth of at least 50 cm. Within each 
test pit the soil horizons or layers for the Quaternary alluvium were identified and 
observations were taken. For each horizon/layer, two samples were taken within each 
pit. To obtain the most accurate data, each sample contained material from the entire 
depth of each horizon/layer, the samples ranged in size from 1.86 kg to 6.99 kg. 
Photos, onsite observations and the second set of samples were used in conjunction 
with The Australian Soil Classification to identify the soil type for each test pit. 
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Figure 4.1.2: Locations of the twelve test pits in study area. Test pit locations 
represented by black dot, number refers to test pit number. Image courtesy of 




One set of samples was sent away to ALS Minerals in Brisbane for analytical testing 
detailed shortly, the second set of samples was kept for observational purposes. 
Samples collected from each horizon/layer of the 12 test pits were analysed at ALS 
Minerals in Brisbane, using a variety of analytical methods. The 47 samples 
representing the horizons of the 12 test pits were analysed for trace elements using 
inductively coupled plasma atomic emission spectroscopy and inductively coupled 
plasma mass spectrometry. The analysis of the trace elements, Al, As, Ba, Ca, Co, Cr, 
Cu, Fe, Mg, Mn, Mo, Ni, Pb, S and Zn involved a 2.5g soil sample being digested with 
aqua regia in a temperature and pressure controlled environment for one hour.  The 
solution was cooled and diluted to a final volume of 25mls.  Elemental concentrations 
were measured using inductively coupled plasma atomic emission spectroscopy. The 
trace elements Au, Ag, Bi, Cd, Hg, Sb, Sn, Te, Tl and W were prepared for analysis using 
the same method as the previous trace elements, but were analysed using inductively 
coupled plasma mass spectrometry. Analysis was also conducted for the trace 
elements Ga, Nb, Rb, Sr, Ta, Th, U, Y and Zr, the 47 samples each had a 2.5g soil 
sample pre-digested for 10-15 minutes in a mixture of nitric and perchloric acids, with 
hydrofluoric acid then added and the mixture evaporated to incipient dryness creating 
dense fumes of perchloric. The residue was leached in a mixture of nitric and 
hydrochloric acids, the solution then cooled and diluted to a final volume of 
12.5mls.  Elemental concentrations were measured by inductively coupled plasma mass 
spectrometry. Accuracy and precision of each samples measurement was improved 
through the use of an online internal standard.  
Further geochemical analysis was carried out on the 47 samples to determine their 
major element compositions. A suitable sample weight was mixed with a Lithium 
Borate flux and the mixture was fused at approximately 1000oC in graphite ware.  The 
melt was cooled and leached in dilute nitric acid containing an internal standard with 
a final volume of 200mLs.  Elemental concentrations were measured using 
inductively coupled plasma atomic emission spectroscopy using matrix-matched 
standards.  A Loss On Ignition (LOI) analysis was carried out in conjunction with this 
analysis. Loss on ignition (LOI) was determined for each sample after the powder was 
heated to 1050°C for 6 hours with the weight percentage loss calculated by the 
difference in sample weights before and after heating. Results for major elements 
!
!&#!
were normalised to 100%. The full results of trace element analysis are presented in 
Appendix B. 
Additional Notes 
Observations for each test pit are listed in form of tables. Each test pit is divided into 
the horizons and/or layers that were identified to be present. The composition of each 
horizon or layer is listed from highest percentage volume to lowest percentage volume. 
The listed compositions are a reflection of both the materials present in the visible soil 
profile plus the material removed to view the profile. Additional comments and any 
further descriptions relating to the horizon are listed last within each horizon or layer. 
The particle diameter scale used for the “descriptions” and “size” columns is based on 
the “recommended scale” found in the “Australian Soil and Land Survey Field 
Handbook” (Figure 4.1.3). Particle sizes of soils are based on field determinations of 
texture on site, measurements are displayed in the table as clay, silt, fine sand, coarse 
sand or any combination thereof. Where quartz grains are present, they are also 
categorised as either fine or coarse sand. 
The soil textures of each test pit were selected on site, during digging of test pits, 
using a triangular texture diagram (Figure 4.1.4). Element concentrations for gold, 
antimony and tungsten at each identified horizon have been included to show how 
concentrations vary throughout the profile.  
Test pit photos were created using a panoramic feature in the Adobe Photoshop 
program. There was difficulty taking photos at the exact same distance from the 
profile wall at the exact same angle, resulting in the measuring/scale pole looking 
jagged in some figures. In photos with lighting issues due to shadows, the images 
were enhanced to better illustrate the soil profiles. 
Figure 4.1.3: Particle size fraction system used for analysis of soil profiles. From 




Figure 4.1.4: Triangular texture diagram based on International fractions. 






Horizon Description Size Shape Volume
O Brown, sandy loam clay-fine sand 50%
Grey sedimentary rock fragments from Girrakool Beds,
fine to medium gravels
2 mm-5 mm sub-rounded to sub-angular 40%
Organic material such as a grass root network present
throughout entire depth of horizon
10%
Horizon's fragments are reoriented with weak granular
peds
A Light grey, sandy loam clay-fine sand 50%
Organic root network present in top half of horizon 5%
Horizon's fragments are reoriented with weak granular
peds
C >99%
Clay particles line cracks of the weathered bedrock clay <1%
Grey sedimentary rock fragments from Girrakool Beds,
fine to coarse gravels, may have greater proportion of
gravels in lower half of horizon
5 mm-50 mm
Grey weathered bedrock of the Girrakool Beds, cracking
present at top of horizon
No identifiable change down horizon to allow for
designation of a B horizon
Test pit was dug 5 metres along strike of stibnite workings in soil overlying Girrakool Beds. The test pit is a shallow,
haplic, grey Kandosol. The A horizon is a medium depth, moderately gravelly, sandy loam. Lack of an identifiable B
horizon prevents further classification.






Figure 4.2.1a (Left): Test pit one soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.1b (Top): Down profile concentrations of gold, 






Horizon Description Size Shape Volume
O Light brown to brown sandy loam clay-fine sand 60%
Grey sedimentary rock fragments of the Girrakool Beds,
fine to medium gravels
2 mm-10 mm angular >35%
Horizon is massive with reoriented fragments
A Light grey, sandy loam clay-fine sand 70%
Grey rock fragments originating from the Girrakool
Beds, fine to medium gravels
5 mm-20 mm angular 30%
Horizon is massive with reoriented fragments
B Grey, sandy loam clay-fine sand 60%
Horizon is massive with reoriented fragments
C Weathered grey Girrakool Beds bedrock, cracking
present at top of horizon
>99%
Clay particles line cracks of the weathered bedrock clay <1%
Organic material such as grass roots present in top
third of horizon
<5%
Test pit was dug 40 metres away from the strike of stibnite workings in soil overlying the Girrakool Beds. The test pit is a
shallow, haplic, grey Kandosol. The A horizon is a medium depth, moderately gravelly, sandy loam and the B horizon is a
sandy loam.
Grey rock fragments originating from the Girrakool
Beds, fine to medium gravels
5 mm-20 mm very angular 40%







Figure 4.2.2a (Left): Test pit two soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.2b (Top): Down profile concentrations of gold, 




Table 4.2.3:  Description, size, shape and volume of horizons present in test pit three. 
Test Pit 3
Location 0391384, 6617091
Horizon Description Size Shape Volume
O Brown clay loam clay-fine sand 90%
Quartz grains, fine to coarse grained <2 mm angular 5%
Horizon has weak granular peds with reoriented
fragments
A Brown clay loam clay-coarse sand 40%
Quartzite fragments, fine to coarse gravels 2 mm-15 mm sub-angular 40%
Quartzite fragments, coarse gravels to cobbles 15 mm-100 mm sub-angular 20%
Grey clay lightly covers some of the quartzite rocks clay <1%




Unknown depth of horizon
C Quartzite bedrock was not reached
>99%
clay-coarse sand <1%
Test pit was dug 60 metres along the strike of stibnite workings in soil overlying quartzite bedrock. The test pit was dug
in a moderate or greater orange-brown Chromosol. The A horizon is medium depth, non-gravelly, clay loam and the
horizon is clayey.
Organic material, predmoninately grass roots present in
top half of horizon
3%
Grey sedimentary rock fragments from Girrakool Beds,




Strongly cohesive, brownish orange, medium heavy
clay, cracks are present throughout the layer
clay
Brown loam from overlying layer present in cracks open
at top of horizon
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Figure 4.2.3a (Left): Test pit three soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.3b (Top): Down profile concentrations of gold, 









Horizon Description Size Shape Volume
O Brown clay loam clay-fine sand 55%
Quartz grains, fine to coarse grained <2 mm 40%
Quartz rocks, fine to medium gravels 2 mm-10 mm sub-rounded to sub-angular 2%
Horizon has weak granular peds with reoriented
fragments
A
Quartzite fragments, fine to medium gravels 2 mm-10 mm sub-rounded to sub-angular 9%
Horizon has weak granular peds with reoriented
fragments
B Moderately cohesive, grey, light clay with some orange
mottling
clay >99%
Quartzite fragments, fine to medium gravels 2 mm-20 mm <1%
Unknown depth to horizon
Horizon is massive with reoriented fragmants
C Quartzite bedrock not reached
<1%
Brown clay loam, some mottling present in lower half of
horizon
clay 90%
Organic material, predmoninately grass roots present
throughout entire horizon
3%
Very small amount of organic material, grass roots,
present at very top of horizon
Test pit was dug away from line of strike of known stibnite workings in soil overlying quartzite bedrock. The test pit was
dug in a moderate or greater, brown with orange mottling Chromosol. The A horizon is a medium depth, non-gravelly,
clay loam and the B horizon is clayey.
Table 4.2.4:  Description, size, shape and volume of horizons present in test pit four. 
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Figure 4.2.4a (Left): Test pit four soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Lower part of the B horizon was brightened due to shadows, colour 
difference not so striking. 
Figure 4.2.4b (Top): Down profile concentrations of gold, 







Table 4.2.5:  Description, size, shape and volume of horizons present in test pit five. 
Test Pit 5
Location 0391703, 6616762
Horizon Description Size Shape Volume
O Brown to dark brown loamy sand clay-coarse sand 90%
Basalt fragments, fine gravels 2 mm-5 mm sub-angular to angular 5%
Organic material, predominately grass roots present in
top half of horizon 5%
Quartz fragments, fine to coarse grains, due to down




Horizon has weak granular peds with dispersed
fragments
A Grey clay loam clay-fine sand 80%
5 mm-30 mm sub-rounded 15%
5 mm-10 mm sub-angular 5%
Grey clay haloes are present around some basalt rocks clay <1%
Horizon has weak granular peds with reoriented
fragments
B Moderately cohesive orange-brown, light medium clay
with cracks present throughout the horizon
clay
95%
Dark grey basalt rocks, fine gravels 2 mm-5 mm sub-rounded to sub-angular 5%
Grey clay loam is present within the clays cracks that
reach the top of the horizon
clay-fine sand <1%
A single coarse gravel quartz was found in the horizon 40 mm rounded <1%
Unknown depth to horizon
Horizon is massive with reoriented fragments
C Basalt bedrock was not reached
Test pit was dug 100 metres along strike from stibnite workings in soil overlying basalt bedrock. The test pit was dug into
a moderate or greater, orange-brown Chromosol. The A horizon is a non-gravelly, medium depth, clay loam and the B
horizon is clayey. Colours in image are washed out due to lightening of shadows.
Dark grey basalt rocks, fine to coarse gravels, three












Figure 4.2.5a (Left): Test pit five soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.5b (Top): Down profile concentrations of gold, 









Horizon Description Size Shape Volume
O Brown loamy sand clay-coarse sand 65%
2 mm-40 mm sub-rounded 20%
2 mm-40 mm sub-angular 10%
Organic material, predominately grass roots present
throughout entire layer
5%
Quartz fragments, fine gravels, the result of downslope
processes of nearby alluvial gravels
<5 mm sub-angular <1%
Horizon has weak granular peds with dispersed
fragments
A Dark grey basalt rocks, coarse gravels to cobbles 50 mm-200 mm sub-rounded to sub-angular 60%
Greyish brown sandy clay loam clay-coarse sand 39%
Organic material, mainly root systems from grass and
weeds is present in top 10 cm of horizon
1%
Horizon is massive with reoriented fragments
B Poorly sorted, highly cohesive orange-brown clay with
red mottling. Cracking present throughout horizon.
very fine-grained 70%
1 mm-5 mm 27%
5 mm-60 mm 3%
Greyish brown loamy sand present in cracks that reach
the top of the horizon clay-coarse sand
<1%
Horizon is massive with reoriented fragments
C Basalt bedrock was not reached
Dark grey basalt rocks, fine to coarse gravels, ratio of
sub-rounded to sub-angular is 2:1
Dark grey basalt rocks, vast majority of rocks are small sub-rounded to sub-angular
Test pit was dug 110 metres away from strike of old stibnite workings in soil overlying basalt bedrock. The test pit was
dug into a moderate or greater, orange-brown with red mottling Chromosol. The A horizon is a medium depth,
moderately gravelly, sandy clay loam and the B horizon is clayey.








Figure 4.2.6a (Left): Test pit six soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.6b (Top): Down profile concentrations of gold, 









Horizon/Layer Description Size Shape Volume
O Reddish orange loamy sand clay-coarse sand 40%
Red, white and brown quartz, fine to coarse gravels 2 mm-40 mm sub-rounded to sub-angular 30%
Quartz grains coarse-grained 25%
Brown and black cherts, fine to coarse gravels 5 mm-30 mm sub-angular 5%
Horizon's fragments are dispersed and single grain
2 Brown silty loam clay-coarse sand 60%
Red, white and brown quartz, fine to coarse gravels 5 mm-30 mm sub-rounded to sub-angular 20%
Layer's fragments are dispersed and massive
3 Brown silty loam clay-coarse sand 55%
Red, white and brown quartz, fine to coarse gravels 5 mm-50 mm sub-rounded to sub-angular 20%
Moderately cohesive red clay binding silt, siltstone and
coarse quartz gravels into fine gravel to cobble sized
clumps
2 mm-100 mm sub-angular 15%
Poorly consolidated, weathered grey siltstone, fine to
coarse gravel
2 mm-30 mm sub-angular to angular 10%
Layer's fragments are dispersed and massive
4 Moderately cohesive orange red clay binding silt,
weathered siltstones and quartz gravels into medium
gravels to cobble sized clumps
10 mm-100 mm sub-angular 40%
Poorly consolidated, weathered grey siltstone 2 mm-50 mm angular 30%
Brown silt silt 15%
Red, white and brown fine to coarse gravel quartz 5 mm-40 mm sub-rounded to sub-angular 15%
Layer's fragments are dispersed and massive
Test pit was dug into tertiary gravels at a site where a previous soil sample conducted by Straits Resources revealed high
concentrations of tellurium, antimony, tungsten and arsenic in the O and A horizons. The high concentrations suggest a
close proximity to a mineralisation zone.
10 mm to 100 mm sub-angular 20%Moderately cohesive grey clay binding loam and coarse
quartz grains into clumps
Table 4.2.7a:  Description, size, shape and volume of horizons present in test pit seven. 
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Figure 4.2.7a (Left): Test pit seven profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.7b (Top): Down profile concentrations of gold, 









Horizon/Layer Description Size Shape Volume
5 Light brown silt silt 60%
Poorly consolidated weathered grey siltstone, fine to
coarse gravels
2 mm-60 mm sub-angular to angular 35%
Red, white and brown quartz, fine to coarse gravels 5 mm-30 mm sub-rounded 5%
Layer is reoriented and massive
6
Grey and yellowish orange weathered siltstones, fine
gravel to cobbles
2 mm-100 mm sub-angular to angular 60%
Brownish orange silt silt 40%
Layer is reoriented and massive
7 Grey and yellowish orange weathered siltstones, fine
gravel to cobbles
2 mm-100 mm sub-angular to angular 80%
Brown silt silt 20%
Layer's fragments are dispersed and massive
Table 4.2.7b:  Description, size, shape and volume of horizons present in test pit seven (continued). 
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Figure 4.2.7c (Left): Test pit seven profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.7d (Top): Down profile concentrations of gold, 














Horizon/Layer Description Size Shape Volume
O Various coloured quartz rocks, coarse gravels 25 mm-30 mm sub-rounded to angular 50%
Quartz grains, coarse sand <2 mm 45%
Brown sand fine-coarse sand 5%
Weakly cohesive grey clay present around some quartz
pebbles
clay <1%
Horizon is massive with dispersed fragments
2 Various coloured quartz rocks, fine to coarse gravels 2 mm-30 mm sub-rounded to angular 60%
Redish brown loam clay-fine sand 40%
Layer is massive with dispersed fragments
3
Quartz rocks, fine to medium gravels, multiple colours,
pebbles can be found both individually or in lags bound
by clay
2 mm-20 mm sub-rounded to sub-angular 8%
Weakly cohesive red clay, binding quartz pebbles into
lags
clay 2%
Layer is massive with dispersed fragments
Base of layer has lobate contact
4 Red quartz grains coarse sand 60%
Moderately cohesive red clay particles bind  quartz
grains
clay 35%
Quartz rocks, fine to medium gravels 2 mm-15 mm sub-rounded to sub-angular 5%
Irregular shape to layer, contact plane with both above
and below layers is lobate
Layer is massive with dispersed fragments
Test pit used a pre-existing trench, dug into tertiary gravels. An exposed face of the trench was dug back 200 mm to
remove weathering and contamination via mixing of layers due to erosion. The site was selected due to easy access to
an exposed face and lack of any previous sampling in the area,
Reddish coloured quartz grains, cemented together, the
red colour suggests iron leaching
coarse sand 90%
Table 4.2.8a:  Description, size, shape and volume of horizons present in test pit eight. 
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Figure 4.2.8a (Left): Test pit eight profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.8b (Top): Down profile concentrations of gold, 





















Horizon/Layer Description Size Shape Volume
5 Quartz grains coarse sand 40%
Moderately cohesive red clay clay 30%
Quartz rocks of various colours, fine to coarse gravels 5 mm-40 mm sub-rounded to sub-angular 25%
Grey clay lenses clay, 5 mm-50 mm <5%
Layer is massive with dispersed fragments
Contact of layer with above layer is lobate
Layer has various colour changes throughout
6 Grey loam clay 100%
Lack of quartz pebbles and grains suggests the lower
limit of the alluvial gravel
Layer is massive
Table 4.2.8b:  Description, size, shape and volume of horizons present in test pit eight (continued). 
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Figure 4.2.8c (Left): Test pit eight profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.8d (Top): Down profile concentrations of gold, 












Horizon Description Size Shape Volume
O Greyish brown sandy loam clay-fine sand 80%
Horizon has weak granular peds with dispersed
fragments
A Light grey sandy loam clay-fine sand 60%
2 mm-40 mm 40%
Organic material, predmoinately grass roots present at
top of horizon
<1%
Horizon is massive with dispersed fragments
B2 Moderately cohesive grey, medium clay, minor amount
of small, vertical cracking present
clay 60%
2 mm-15 mm 30%
Heavily weathered lamprophyre dyke rocks, medium
gravels to cobbles, biotite and feldspar has begun
weathering to form kaolinite clays
10 mm-100 mm angular 10%
Horizon is massive with dispersed fragments
B3 Highly cohesive, dark grey, medium clay clay 70%
Heavily weathered lamprophyre dyke rocks, medium
gravels to cobbles
10 mm-200 mm 30%
Horizon is massive with reoriented fragments
C Lamprophyre dyke was not reached
Grey sedimentary rocks, fine to coarse gravels, present
due to both downslope processes and lamprophyre
dyke thrusting through Girrakool Beds
sub-angular to angular
Grey sedimentary rocks, fine to medium gravels,
present due to both downslope processes and
lamprophyre dyke thrusting through Girrakool Beds
sub-angular to angular
Organic material, predominately grass roots present
throughout entirety of horizon
5%
Test pit was dug along strike from stibnite workings in soil overlying a lamprophyre dyke. The test pit was dug into a
moderate or greater, greyish brown Chromosol. The A horizon is a medium depth, moderately gravelly, sandy loam and
the B horizon is clayey.
Grey sedimentary rocks, fine to coarse gravels, present
due to both downslope processes and lamprophyre
dyke thrusting through Girrakool Beds
2 mm-25 mm sub-angular to angular 15%










Figure 4.2.9a (Left): Test pit nine soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.9b (Top): Down profile concentrations of gold, 
















Table 4.2.10:  Description, size, shape and volume of horizons present in test pit ten. 
Test Pit 10
Location 0388850, 6617825
Horizon Description Size Shape Volume
O Brown loam clay-coarse sand 60%
2 mm-40 mm 27%
40 mm-80 mm 8%
Organic material, predominately grass roots present
throughout entirety of horizon
5%
Horizon has weak granular peds with dispersed
fragments
A Grey loam clay-coarse sand 90%
Quartz grains coarse-grained 5%
Grey sedimentary rocks, fine to medium gravels 2 mm-15 mm sub-angular to angular 5%
Weakly cohesive whitish grey clay clay <1%
Clay binds loam, quartz grains and sedimentary rock
fragments into cobble clumps
up to 100 mm sub-rounded
Horizon has weak granular peds with dispersed
fragments
B2 Highly cohesive, redish brown, medium clay, clay is
present due to the weathering of feldspars and biotite
in the lamprophyre dyke
clay 70%
Heavily weathered lamprophyre dyke 20%
Orange loam clay-coarse sand 10%
Horizon is massive
B3
Heavily weathered lamprophyre dyke rocks, medium
gravels to cobbles 10 mm - 200 mm sub-angular to angular 50%




Quartz grains coasre sand 5%
Horizon is massive with reoriented fragments
C Lamprophyre dyke was not reached
Grey sedimentary rock fragments, 3:1 ratio of fine to
coarse gravels to coarse gravels to cobbles
sub-angular to angular
Test pit was dug along strike from stibnite workings in soil overlying a lamprophyre dyke. The test pit was dug into a




Figure 4.2.10a (Left): Test pit ten soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.10b (Top): Down profile concentrations of gold, 
















Table 4.2.11:  Description, size, shape and volume of horizons present in test pit eleven. 
Test Pit 11
Location 0389628, 6619199
Horizon Description Size Shape Volume
O Light brown, loamy sand clay-coarse sand 80%
Quartz grains coarse sand 10%
Grey sedimentary rocks from the nearby Girrakool Beds 2 mm-10 mm sub-rounded to sub-angular 5%
Organic matter, predominately grass roots, present
throughout horizon 5%
Horizon has weak granular peds with dispersed
fragments
A Light brown, sandy loam clay-coarse sand 60%
Quartz grains coarse sand 30%
Grey sedimentary rocks, fine gravel, from Girrakool
Beds
2 mm-5 mm sub-rounded to sub-angular 8%
Organic matterial, hard, woody roots present in top half
of horizon, far less present than in O horizon
2%
Horizon is massive with dispersed fragments
B2 Yellowish orange, clay loam clay-coarse sand 55%
Quartz grains coarse sand 35%
Grey sedimentary rocks, fine gravel, from Girrakool
Beds
2 mm-5 mm sub-rounded 5%
Weakly cohesive grey, light medium clay clay 5%
Horizon is massive with dispersed fragments
B3 Weathered adamellite, medium gravel to cobbles, some
feldspars and biotite still present
10 mm-100 mm 40%
Quarts grains coarse sand 40%
Grey clay loam, with some orange mottling clay-fine sand 20%
Horizon is massive with reoriented fragments
C Did not reach granite pluton
Test pit was dug in soil overlying the Hillgrove adamellite. No recorded or visual signs of stibnite working are present on
the pluton. The test pit was dug into a moderate or greater, yellow Kandosol. The A horizon is a thick depth, slightly
gravelly, sandy loam and the B horizon is a clay loam.
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Figure 4.2.11a (Left): Test pit eleven soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.11b (Top): Down profile concentrations of gold, 
















Table 4.2.12:  Description, size, shape and volume of horizons present in test pit twelve. 
Test Pit 12
Location 0389568, 6619289
Horizon Description Size Shape Volume
O Brown loamy sand clay-coarse sand 80%
Grey sedimentary rocks, fine gravel, from the nearby Girrakool Beds2 mm-5 mm sub-rounded 10%
Quartz grains coarse-grained 5%
Organic matter, predominately grass roots, present
throughout horizon 5%
Horizon has weak granular peds with dispersed
fragments
A Yellowish orange sandy loam clay-coarse sand 60%
Quartz grains coarse sand 30%
Weakly cohesive grey, light medium clay clay 10%
Horizon is massive
B Moderately cohesive grey, medium clay, derived from
weathered feldspars and biotite
clay 40%
Yellow clay loam clay-coarse sand 30%
Quartz rocks, fine gravel 2 mm-5 mm sub-angular to angular 25%
Weathered adamellite, fine to medium gravel 2 mm-10 mm sub-angular to angular 5%
Horizon is massive with dispersed fragments
B3 Soil profile may have contained a B3 horizon like test
pit 11, but it was either not reached or not present
C Did not reach granite pluton
Test pit was dug in soil overlying the Hillgrove adamellite. No recorded or visual signs of stibnite working are present on
the pluton. The test pit was dug into a moderate or greater, greyish yellow Kandosol. The A horizon is a medium depth,











Figure 4.2.12a (Left): Test pit twelve soil profile and composition 
illustration of test pit highlighting horizons and measurements. 
Figure 4.2.12b (Top): Down profile concentrations of gold, 













The two profiles dug into soil derived from the Girrakool beds are easily identifiable 
from the soils of the geological units. The profiles are shallower than any of the other 
pits that were dug and have far less clay content. Sedimentary rock fragments, due to 
weathering are present in all horizons, with size and volume increasing in the lower 
horizons. At both test pit locations, it was determined that the soil is a kandasol. The 
close proximity of the two pits and similar formation factors exerted on the soils is 
indicated by their similar profiles and identical classifications.  
Chemically the two test pits vary greatly. The first test pit, which was dug 10 metres 
along strike from some previous stibnite workings, has greatly elevated trace element 
levels. All five trace elements identified as important pathfinder elements for soils 
derived from the Girrakool beds were well beyond the upper threshold limits set in 
chapter 3. Furthermore gold concentrations increased with each lower horizon. In test 
pit one, tungsten and antimony concentrations were highest at the O horizon and 
decreased with each successive horizon. The elevated trace element concentrations 
can be attributed to either tailings from prospecting the stibnite vein or from 
weathering of the vein during soil formation. The second test pit, dug away from 
known workings has much lower trace element concentrations. All trace elements of 
significance are within the identified threshold levels. Like test pit one, gold 
concentrations increase with each successive horizon while he concentrations of 
antimony and tungsten fluctuate for one horizon to the next. 
The third and fourth test pits, dug into soil derived from quartzite are also easily 
identifiable. The O horizons of both pits have visible quartz grains up to 2 mm in size, 
which are not present in the soils from the Girrakool beds. Weathered quartzite begins 
to appear in A horizons of both pits and the B horizons of both are almost exclusively 
clay. Clay colour and bonding strength differs between test pits. The depth to bedrock 
is unknown, it was not reached at either location. Classification of both pits as 
chromosols is due to the near identical formation factors and relatively small distance 
between them. 
Chemically, test pit 3, which was dug along strike from stibnite workings has higher 
trace element concentrations. All trace elements identified as important for soils 
derived from the quartzite unit have concentrations above the upper threshold that 
were set in chapter 3. Gold, antimony and tungsten concentrations are smaller with 
!
!"$!
each successive horizon. The trace element concentrations of test pit 4, which was 
dug away from strike of known stibnite workings also exhibited some elevated 
concentrations. Both gold and tungsten were found to have concentrations above the 
soil threshold, while arsenic and antimony levels were within accepted ranges. Like 
test pit 3, the concentrations of the three trace elements reduce with each successive 
horizon going down the profile. 
Test pits five and six, dug in Tertiary basalt, are also quite easy to identify, due to the 
presence of weathered basalt gravel in the O horizon. The compositions at the A and 
B horizons of the pits is also visibly similar. Both pits contain basalt rocks but the size 
is remarkably different in the A horizon. The B horizon’s of both pits both contain 
basalt gravels and orange-brown clay. The soils of both profiles were determined to 
be chromosols. Neither test pit reached the basalt bedrock, anecdotal observations 
from local miners states that B horizons can extend for several metres. 
Geochemically, the O horizon of both pits, have trace element concentrations well 
above the thresholds set in chapter 3. Interestingly test pit 6 has higher concentrations 
than test pit 5, for gold and tungsten, which was dug along strike from stibnite 
workings. At a distance of roughly 100 metres, the prospected stibnite vein either still 
has influence over geochemical concentrations or alternatively a closer vein exerting 
greater influence on test pit 6 is responsible for the trace element levels recorded. For 
both test pits, the concentrations of gold, antimony and tungsten decrease down 
profile, apart from the antimony concentration in test pit 5’s A horizon. 
Test pits seven and eight were dug into Quaternary alluvium at locations separated by 
approximately 1 km. The O horizons of both pits contain large quantities of quartz 
gravel, allowing for easy identification compared to the other soils present. The 
distance between the two pits has resulted in vastly different physical compositions 
and formation of layers. Both pits contain large quantities of quartz gravels but pit 
seven has large quantities of silt present while pit eight is a matrix of quartz grains 
and clay. Classification was not conducted on the two test pits for obvious resons. 
Neither pit was dug at or near a known zone of mineralisation. Combined with their 
vastly different physical compositions, they differ greatly in terms of geochemical 
composition. The O horizon of test pit 7 has gold and tungsten values just above the 
upper threshold. Test pit seven was dug on the south eastern edge of the eastern 
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sampling zone, which exceeds accepted trace element levels, as will be illustrated in 
chapter 5. An interesting observation was the very high antimony concentration 
recorded at the bottom layer of test pit 7. All of test pit eights trace elements were 
found to be within accepted levels. 
Test pits nine and ten were dug in soil derived from the local lamprophyre dyke. Test 
pit nine was located halfway up the study areas east to west slope. Test pit ten was 
located at the base of the slope where test pit nine was dug, along the western 
boundary. Gravel sized sedimentary rocks, found in the O and A horizons are source 
from the surrounding Girrakool beds. The sedimentary rocks are the result of both 
downslope processes and upthrusting during dyke emplacement. Identification of 
lamprophyre dyke soils is more difficult due to the presence of the sedimentary 
gravels. Both pits at the B horizon level are dominated by clay, but weathered dyke 
fragments are evident. Neither pit reached bedrock so depth of the profile is unknown. 
Neither test pit displays trace element levels beyond the maximum threshold set in 
chapter 3. There are no known former prospecting sites on the lamprophyre dyke. So 
unlike test pits one, three and five, a site with the potential to record elevated trace 
element concentrations could not be selected. Trace element levels may also be lower 
due to the presence of both sedimentary rocks and Girrakool beds derived soil due to 
downslope process contaminating the O horizons. Gold concentrations fluctuate down 
profile in both pits, antimony concentrations for the most part decrease down profile 
while tungsten concentrations remain relatively constant. 
Test pits eleven and twelve were dug into soil derived from the Hillgrove adamellite. 
At a glance the O horizon of both profiles have similar compositions to the O 
horizons of the quartzite derived soil profiles. The composition of the A horizons are 
also hard to distinguish from those of the quartzite A horizons. The B2 and B3 
horizons exhibit physical evidence of weathered Hillgrove adamellite fragments, 
which are not present in the quartzite profiles. The clay content and cohesiveness is 
similar to the quartzite profiles. The depth to bedrock was not discovered for either 
profile. The close distance between the profiles, near identical formation factors and 
similar profile compositions has resulted in both soils being classified as kandasols. 
No sampling was conducted on Hillgrove adamellite derived soils. Both sites were 
randomly selected due to lack of previous prospecting sites. Compared to the trace 
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element concentrations of other soil types, the respective horizons are comparatively 
low. Gold concentrations were observed to increase or remain steady down profile, 
while antimony and tungsten concentrations decreased or remained constant. 
In the profiles that were constructed, the A and B horizons allowed for easy 
identification of the parent material, given prior knowledge of the local geological 
units. The ability to identify soils at the O horizon is also possible, where gravel or 
quartz grains are present. Identification at the O horizon becomes more difficult when 
soil movement from downslope processes has occurred. 
Every effort was made to collect soil encompassing the entirety of each horizon 
identified. But the testing methods used for geochemical composition used only 2.5 g 
samples from each horizon. Samples sent for geochemical analysis weighed as much 
as 6.99 kg, so as little as 0.036% of the sample taken was analysed. Testing two lots 
of each sample and averaging the results would have provided more accurate data. 
The most notable potential error was the inability to identify a B horizon in test pit 1. 












• Visually present the concentrations of various elements within the study area  
• Comment on the mobility of elements and how dispersion should be 
considered when positioning drill holes to test geochemical targets. 
5.1.2 Background 
Kriging 
Kriging is a collection of generalised linear regression techniques, named after Danie 
Krige, that has been widely used in geostatistical calculations for mapping surfaces 
from limited collections of sample data by estimating the values at nearby unsampled 
locations (Olea 1999 and Li et al. 2009). 
Herman Wold, Andrei Kolmogorov and Norbert Wiener developed the foundations of 
Kriging between 1938 and 1949. The research of these three while not directly related 
to the linear regression models currently used, was combined with distance-weighted 
gold mining valuation research by Danie Krige published in 1951 by Georges 
Matheron in 1962 and 1963 to create the geostatistical techniques (Olea 1999).  
There are a number of different kriging methods that differ based on the complexity 
of the mathematical formulation used. Simple kriging is the most basic kriging 
technique, using the simplest mathematical formula. The downside of this method is 
that it is useful for a limited number of applications and can result in poor results 
when used in the wrong situations. Ordinary kriging is the most commonly used 
kriging method, useful in far more situations than simple kriging, producing more 
accurate results, due to the use of weighted linear combinations of the data set to 
provide the required equation estimates (Isaaks and Srivastava 1990). 
Kriging is a two-step process, firstly the gathered data is studied to establish the 
predictability of values from place to place within the study area, and the resulting 
study produces a graph called a semi-variogram. A semi-variogram is used to model 
the differences between the value from one location to another based on the distance 
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and direction. The second step is the estimation of values at locations, which have not 
been sampled. In this step a weighted average of neighbouring samples is used to 
estimate that value at a location that has not been sampled and therefore has no data. 
The weighted averages are optimised using the semivariogram model, to solve a 
system of linear equations, which predict the value at an unsampled location. The 
technique also provides a "standard error" which may be used to quantify confidence 
levels. 
Kriging produces the best linear unbiased predictor for an unsampled site (Ecker 
2003). There are two distinct advantages to kriging over other interpolation 
techniques such as inverse distance weighting. First, standard interpolation techniques 
do not include any information about the spatial correlation structure. Secondly, 
kriging allows a prediction variability estimate to assess, under certain conditions, its 
prediction accuracy (Ecker 2003). 
5.1.3 Analytical Methods 
Geospatial analysis was undertaken to predict element dispersion throughout the study 
area. Straits Resources Limited supplied a georeferenced aerial photograph for use in 
this process. The concentration of the trace elements in soils derived from the 
Girrakool Beds was spatially represented within the study area. Element 
concentrations maps, in parts per millions, were constructed using the ArcGIS 
software package. Element concentrations for Au, Sb, W and the two trace elements 
As and Hg that overall had the highest correlation coefficients, were constructed using 
an interpolation tool from the spatial analysis package. Kriging was the chosen 
method of interpolation, specifically, ordinary kriging using a linear semivariogram 
for each element. Element concentrations were not predicted for the whole study area. 
The extent of mapping was confined to an area between the northern, eastern, 
southern and western most sample positions. Prediction mapping was produced for 
the two soil sampling zones plus the area in between. Kriging to predict the element 
concentrations for soils derived from the other rock types was not attempted. The 
small number of samples for each of the other four soils and sparse nature of the 





Results have been separated based on the trace element that the kriging map was 
produced for. 
Gold 
The linear semivariogram for gold, (Figure 5.2.1), was used to construct a prediction 
of trace element concentration map by kriging, (Figure 5.2.2). Based on the results of 
chapter 3, gold concentrations above 0.0025 ppm are considered to be above the 
threshold and should be considered sites of interest. 
 
Yellow, orange and red contours are all above the identified threshold on the gold 
concentration map. The southeastern section of the area mapped by kriging has the 
highest gold concentrations. Yellow, orange and red contours are all above the 
identified threshold on the gold concentration map. The southeastern section of the 
area mapped by kriging has the highest gold concentrations. Without investigating the 
bedrock underneath the highest concentration levels, it is impossible to say whether 
the gold is sourced locally, within a few metres of the sample point, or has traveled 
through soil dispersion. The close proximity of Tertiary basalts and Quaternary 
alluviums to this area may be a reason for the elevated gold concentrations discovered. 
The alluvium has a much higher upper threshold for gold, 0.023 ppm, almost 10 times 
the Girrakool beds upper threshold. This does not account for the higher 
concentrations in the northern part of the orange contour suggesting a possible 
mineralisation zone is nearby. Further evidence supporting this is that this section is 
the almost the highest part of the study area, dispersion of gold grains via downslope 




processes would not have been possible. Gold dispersion through the soil may be 
occurring from a central location, radiating outwards. Gold is a chemically inert 
element so chemical dispersion will not have occurred. 
Kriging predictions between the two areas where sampling occurred are unlikely to be 
accurate. A single sample between these two zones could have a large impact on the 








The linear semivariogram for antimony, (Figure 5.2.3), was used to construct a 
prediction of trace element concentration map by kriging, (Figure 5.2.4). Based on the 
results of chapter 3, antimony concentrations above 22 ppm are considered to be 
above the threshold and should be considered sites of interest.  
Yellow, orange and red contours are all above the identified threshold on the 
antimony concentration map. The southeastern section of the eastern sampling zone 
and a northwestern section of the western sampling zone of the mapped area have the 
highest antimony concentrations. The high concentrations of antimony in the eastern 
sampling zone coincide with the highest gold concentrations. This supports the result 
from chapter 3 that antimony is a suitable pathfinder for gold. A recent study 
conducted at Hillgrove found antimony content in soils returns to background levels 
within 50 metres of mineralisation zones (Diemar 2008). Using Diemar’s research, 
the red and orange contours are regions of definite interest with regards to potential 
mineralisation zones. The higher concentrations of antimony in the south east of the 
study area may be related to the Tertiary basalt and Quaternary alluvium units present 
nearby. The small dispersion distance of antimony suggests that these units should not 
affect an area as large as is depicted by the yellow and orange contours.  
Kriging predictions between the east and west sampling zones will be inaccurate. 
Sampling between these two zones would most likely change the contour map for 
antimony in this area. 












The linear semivariogram for tungsten, (Figure 5.2.5), was used to construct a 
prediction of trace element concentration map by kriging, (Figure 5.2.6). Based on the 
results of chapter 3, tungsten concentrations above 0.65 ppm are considered to be 
above the threshold and should be considered sites of interest.  
The lime green, yellow, orange and red contours are all above the identified threshold 
on the tungsten concentration map. The southeastern section of the eastern sampling 
zone and a central section of the western sampling zone of the mapped area have the 
highest tungsten concentrations. The high concentrations of tungsten in the eastern 
sampling zone coincide with the highest concentrations for both gold and antimony. 
Despite tungsten not having a strong or moderate correlation with either gold or 
antimony it is further evidence of a potential mineralisation zone located in close 
proximity to the sampling sites. Tungsten is a relatively resistant element, only 
reacting to nitric acid, so chemical dispersion is unlikely to have occurred. The high 
tungsten concentration in the central part of the western sampling zone is located 
halfway down a slope. If dispersion of tungsten by down slope process in soil has 
occurred, it has traveled approximately 100 metres down slope. 
Kriging predictions between the east and west sampling zones will be inaccurate. 
Sampling between these two zones would most likely change the contour map for 
tungsten in this area. 











The linear semivariogram for arsenic, (Figure 5.2.7), was used to construct a 
prediction of trace element concentration map by kriging, (Figure 5.2.8). Based on the 
results of chapter 3, mercury concentrations above 24 ppm are considered to be above 
the threshold and should be considered sites of interest.  
The orange and red contours are above the identified threshold on the arsenic 
concentration map. High concentrations are located along the central western 
boundary of the western sampling zone and the southeastern part of the eastern 
sampling zone. The high concentrations of arsenic coincide with the highest 
concentrations of both gold and antimony. This supports the result in chapter 3, which 
found arsenic to be a viable pathfinder for gold and antimony in soils derived from the 
Girrakool beds. Arsenic’s use as a pathfinder of gold is due to its larger dispersion 
halos (Yang 1999). The larger dispersion contours of high arsenic concentrations 
supports this. Chemical dispersion is supported by the high concentrations located in 
the central western section of the western sampling zone. These high concentrations 
are located at the lowest region of the study area, suggesting movement of arsenic 
during water run off.  
Kriging predictions between the east and west sampling zones will be inaccurate. 
Sampling between these two zones would most likely change the contour map for 
tungsten in this area.














The linear semivariogram for mercury, (Figure 5.2.9), was used to construct a 
prediction of trace element concentration map by kriging, (Figure 5.2.10). Based on 
the results of chapter 3, mercury concentrations above 0.11 ppm are considered to be 
above the threshold and should be considered sites of interest.!!
The light orange to red contours are above the identified threshold on the mercury 
concentration map. The highest concentrations are located in two areas along the 
central western boundary of the western sample zone. Both zones are located in the 
same areas as high concentrations for antimony and tungsten. This supports the 
pathfinder results of chapter 3 that suggest mercury is a potential pathfinder for both 
elements in soils derived from the Girrakool beds. Dispersion of mercury throughout 
the study area appears to be low, concentrations downslope from the highest contours 
do not indicate chemical dispersion. Mercury is slightly more reactive than gold. The 
contour map also suggests that there is little dispersion of mercury via soil downslope 
processes.  
Kriging predictions between the east and west sampling zones will be inaccurate. 
Sampling between these two zones would most likely change the contour map for 
tungsten in this area.











Mapping the concentrations of the trace elements gold, antimony, tungsten, arsenic 
and mercury has shown a level of correlation that is not visible when doing analysis 
such as calculating correlation coefficients. Correlation does not take the spatial 
location of soils sample into account when testing whether they are have a strong, 
moderate or weak correlation. The results of the pathfinder correlations in chapter 3 
are supported by the contour maps produced in chapter 5.  
Based on the results of the contour maps, there is some evidence of trace element 
dispersion towards the western edge of the study area. Geochemical dispersion is not 
likely to have occurred for most elements. When testing for geochemical targets using 
drill holes, a degree of common sense should apply regarding dispersion of trace 
elements. Gold, tungsten and mercury are either inert or are relatively resistant to 
most acids. It is unlikely that these trace elements will travel via chemical dispersion. 
As stated previously, research regarding the dispersion of antimony in the Hillgrove 
region has found that it only travels 50 metres before returning to background levels. 
Arsenic’s greater mobility, produces larger dispersion haloes, the contour map is 
evidence of this greater dispersion. 
Downslope processes, transporting trace elements via soil movement will see 
transportation of trace elements to the lowest areas of the study area. The lowest 
sampled sites topographically, are along the western edge of the study area. All 
kriging maps except for gold exhibit movement towards the western edge. Despite 
this, many slope processes show extreme spatial and temporal variability making 
detailed process measurements very difficult (Gerrard 1992). In the cases where soil 
samples with high concentrations have been found to occur on sloping terrain, drill 
holes should be placed at the highest position. Where sampling has indentified a high 
concentration on flat ground, sampling directly above the point of highest 
concentration is recommended. 
Testing the accuracy of the contour map could be attained by doing a second set of 
soil sampling at a random selection of the original sample sites. Comparing 
concentration results for corresponding samples would determine how reproducible 
the original sampling was. Additional soil sampling between the two current sampling 





The project set out to understand the physical characteristics and geochemistry of the 
different regolith types found within the study area. Further investigations were 
conducted to identify the best available trace elements for the gold, antimony and 
tungsten deposits in the O horizons of the different soils. 
Digging test pits into the soil overlying the five identified geological units situated 
within the study area, as well as into quaternary alluvium provided valuable physical 
information and geochemical data. The examined soil profiles identified the soil 
horizons, which helped in classification of the soil at each test pit. Geochemical 
testing using ICP MS and ICP atomic emission on the volume of material removed 
from the horizons of all 12 test pits was used to measure trace element concentrations. 
The physical composition of each test pits O horizon was used to determine the 
boundaries of each soil type. Soil boundaries enabled the sampled data to be separated 
based on which geological unit the soil was derived from. This enabled a greater 
degree of accuracy during geostatistical analysis than if data had been analysed as a 
single group.  
Two soil profiles for each of the identified soil types is not enough to encompass all 
potential compositional variability. However it was found that with knowledge of the 
nearby geological units and the identified characteristics of each soil types O horizon, 
identification of a soils parent material was, in most cases an uncomplicated process 
Geostatistical analysis identified the best pathfinder elements to use for finding gold, 
antimony and tungsten and thresholds to determine anomalous values in four different 
types of soil. The large amount of data for the Girrakool beds means the threshold 
levels and pathfinders will be more accurate than for any of the other geological units. 
If sampling had been conducted on the soils derived from the Hillgrove Adamellite 
and Tertiary basalt to the same degree as the Girrakool beds, accurate geostatistical 
analysis would have been produced for them as well. As it is, the pathfinder and 
threshold level results for the soil data from the Girrakool beds soils can have 
implications on a far greater level. The extent of the geological unit, the Girrakool 
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beds, is far greater than just the Hillgrove mineral field. The results from this study 
would prove useful when analysing sampling data from any other area where soil 
derived from the Girrakool beds geological unit. 
Straits Resources Limited conducted O horizon soil sampling, on a large scale 
throughout their entire exploration tenements. Soil sampling was conducted so 
quickly that proper analysis was not undertaken. The results could have an immediate 
and beneficial effect on the data they already own.  
Two soil samples had highly elevated trace element concentrations, one was from the 
Tertiary basalt soil, the second from the lamprophyre dyke soil. In both instances the 
results of statistical analysis were greatly affected. Correlation coefficients with and 
without the included soil sample had r-values differences greater than 0.8 for some 
trace elements. The inclusion of such a sample can lead to the wrong conclusions, 
such as a trace element being regarded as a viable pathfinder due to a strong 
correlation. Upon removal the same trace element could have a weak correlation and 
be considered inadequate as a pathfinder. It is important in any analysis to identify 
samples that could result in the wrong conclusions being made and to check how the 
analysis is affected by their inclusion and removal from a data set. 
Using the threshold limit results for the Girrakool bed soils that were derived in 
chapter 3, element concentration maps were produced using linear semivariograms 
and kriging. These maps highlighted the likely locations of potential mineral deposits 
for gold, antimony and tungsten, which was one of the two aims outlined at the 
beginning of this project. The trace element concentrations for arsenic and mercury, 
the two identified pathfinders, were also mapped. The locations for highest 
concentrations of both trace elements coincided with highest concentrations for gold, 
antimony and tungsten. This reinforces the results from chapter 3 regarding 
pathfinders.  
A number of locations have been identified as potential sites of mineralisation. Future 
drilling, conducted at these locations would potentially prove or disprove the findings 
of chapter 5. It should be noted that soil movement is hard to predict and the 
mineralized structures are commonly less than 1 metre wide. The result is that it is 
much harder to hit a mineralized structure when drilling.  
!
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The analysis methods used in this study have the potential to be reproduced in other 
locations, not only for soils derived from the Girrakool beds, where consistent soil 
sampling, such as O horizon sampling, has occurred.  
 
Despite the sample sizes of several of the soil units being too small to provide 
calculations as accurate as those from the Girrakool beds, this study in part 
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SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B0556 388800 6617550 0.001 0.03 6 0.28 17 1.64 0.12 4060 1 14 0.06
B0557 388800 6617575 0.003 0.04 76 0.35 14 2.09 0.05 1235 3 17 0.01
B0558 388800 6617600 0.001 0.03 33 0.28 14 2.15 0.04 882 1 16 0.01
B0559 388800 6617625 0.001 0.04 7 0.33 21 2.18 0.07 2060 2 13 0.06
B0560 388800 6617650 0.001 0.03 8 0.35 16 1.99 0.04 899 1 15 0.02
B0563 388800 6617725 0.0005 0.03 8 0.32 18 1.74 0.03 521 4 14 0.01
B0564 388800 6617750 0.001 0.03 3 0.21 9 1.17 0.04 809 1 11 0.03
B0566 388800 6617800 0.0005 0.02 3 0.19 9 1.54 0.02 320 0.5 9 0.01
B0567 388800 6617825 0.0005 0.02 5 0.21 10 1.39 0.02 215 7 8 0.01
B0568 388800 6617850 0.0005 0.03 8 0.4 18 2.5 0.03 739 1 19 0.01
B0569 388800 6617875 0.001 0.03 9 0.51 31 2.97 0.05 1095 2 28 0.01
B0570 388800 6617900 0.001 0.04 15 0.47 27 2.79 0.06 2130 2 26 0.02
B0571 388800 6617925 0.001 0.03 13 0.41 29 2.67 0.08 2070 3 23 0.03
B0572 388800 6617950 0.003 0.05 7 0.3 10 1.28 0.05 922 1 13 0.03
B0573 388800 6617975 0.001 0.04 15 0.34 13 2.1 0.06 815 3 20 0.02
B0575 388800 6618025 0.001 0.05 4 0.11 4 0.55 0.02 206 0.5 6 0.02
B0576 388800 6618050 0.001 0.08 29 0.16 18 2.46 0.08 2840 4 19 0.03
B0577 388800 6618075 0.001 0.03 10 0.18 4 1.3 0.03 543 1 16 0.02
B0578 388800 6618100 0.001 0.04 15 0.13 8 1.67 0.02 373 7 9 0.02
B0579 388800 6618125 0.001 0.03 6 0.14 6 1.17 0.04 718 1 10 0.02
B0580 388800 6618150 0.002 0.02 3 0.11 10 1.04 0.03 209 12 6 0.01
B0581 388800 6618175 0.0005 0.04 5 0.14 4 0.98 0.04 208 0.5 7 0.01
B0582 388800 6618200 0.001 0.04 15 0.13 6 1.74 0.03 378 4 15 0.02
B0583 388800 6618225 0.0005 0.04 8 0.12 3 1.21 0.02 221 1 12 0.01
B0584 388800 6618250 0.0005 0.03 6 0.1 7 1.45 0.03 466 5 10 0.02
B0585 388800 6618275 0.0005 0.02 7 0.1 3 1.17 0.03 531 0.5 9 0.01
B0586 388800 6618300 0.0005 0.02 5 0.1 7 1.27 0.02 305 7 8 0.01
B0587 388800 6618325 0.0005 0.02 7 0.11 4 1.2 0.02 289 1 10 0.02
B0588 388800 6618350 0.001 0.06 19 0.17 9 1.47 0.09 712 4 11 0.02
B0589 388800 6618375 0.001 0.02 323 0.15 4 1.48 0.04 750 2 16 0.02
B0590 388800 6618400 0.01 0.07 8 0.15 7 1.57 0.05 596 6 13 0.04
B0591 388800 6618425 0.001 0.04 77 0.34 10 2.1 0.08 681 1 18 0.02
B0592 388800 6618450 0.001 0.05 7 0.17 8 1.48 0.04 415 4 10 0.02
B0593 388800 6618475 0.001 0.03 12 0.28 8 2.25 0.03 484 1 15 0.02
B0594 388800 6618500 0.001 0.07 4 0.17 7 1.37 0.03 226 5 10 0.01
B0595 388800 6618525 0.0005 0.03 7 0.19 5 1.25 0.04 309 0.5 12 0.02
B0596 388800 6618550 0.0005 0.06 6 0.17 9 1.47 0.03 548 4 10 0.03
B0597 388800 6618575 0.001 0.08 5 0.22 6 1.5 0.06 892 0.5 20 0.03
B0598 388800 6618600 0.0005 0.03 6 0.17 10 1.61 0.03 455 4 12 0.02
B0599 388800 6618625 0.001 0.05 20 0.26 8 2.54 0.08 331 1 14 0.02
B0600 388800 6618650 0.001 0.04 6 0.18 14 2.46 0.04 796 3 15 0.03
B0601 388800 6618675 0.001 0.04 4 0.21 10 1.51 0.03 257 0.5 12 0.02
B0602 388800 6618700 0.0005 0.03 4 0.15 7 1.31 0.03 171 4 9 0.02
B0603 388800 6618725 0.001 0.05 4 0.17 5 1.27 0.03 396 0.5 12 0.03
B0604 388800 6618750 0.0005 0.05 5 0.16 7 1.38 0.05 564 3 11 0.04
B0605 388800 6618775 0.0005 0.03 4 0.17 5 1.15 0.03 427 0.5 11 0.03
B0606 388800 6618800 0.0005 0.04 7 0.17 8 1.62 0.04 399 6 9 0.04
B0608 388900 6617325 0.001 0.1 2 0.73 94 1.78 0.11 868 1 12 0.06
B0609 388900 6617350 0.001 0.05 3 0.33 24 2.13 0.07 2860 2 13 0.04
B0610 388900 6617375 0.005 0.03 2 0.31 21 1.79 0.04 828 1 13 0.03
B0611 388900 6617400 0.001 0.02 3 0.3 16 2.18 0.04 655 4 11 0.03
B0612 388900 6617425 0.001 0.03 4 0.29 26 1.89 0.05 1320 1 14 0.03
B0613 388900 6617450 0.002 0.07 4 0.39 26 2.1 0.09 4230 2 18 0.05
B0614 388900 6617475 0.001 0.03 2 0.39 16 2.25 0.04 1110 1 10 0.02
B0615 388900 6617500 0.001 0.04 4 0.39 27 2.38 0.05 1100 2 9 0.03
B0616 388900 6617525 0.0005 0.02 2 0.22 10 1.48 0.04 796 1 9 0.02
B0617 388900 6617550 0.001 0.03 3 0.53 17 1.71 0.03 823 3 13 0.02
B0618 388900 6617575 0.001 0.03 5 0.41 24 2.15 0.05 2100 1 20 0.02
B0619 388900 6617600 0.001 0.03 14 0.4 19 1.82 0.05 1505 3 19 0.02
B0620 388900 6617625 0.002 0.05 3 0.5 14 2.11 0.05 1065 1 10 0.03
B0621 388900 6617650 0.001 0.06 4 0.28 20 2.06 0.03 1115 3 11 0.02
B0622 388900 6617675 0.001 0.06 7 0.32 24 1.97 0.05 811 1 13 0.03
B0623 388900 6617700 0.0005 0.04 17 0.33 20 2.08 0.06 1150 4 14 0.03
B0624 388900 6617725 0.0005 0.04 5 0.26 11 1.67 0.03 732 1 11 0.02
B0625 388900 6617750 0.0005 0.04 7 0.24 16 2.01 0.04 307 6 10 0.02
B0626 388900 6617775 0.0005 0.04 9 0.21 6 1.39 0.03 188 1 8 0.02
B0627 388900 6617800 0.0005 0.04 6 0.33 16 1.84 0.04 990 4 14 0.02
B0628 388900 6617825 0.0005 0.02 4 0.21 12 1.15 0.02 484 0.5 8 0.01
B0629 388900 6617850 0.0005 0.04 5 0.31 16 1.78 0.03 851 4 14 0.02
B0630 388900 6617875 0.0005 0.03 3 0.24 7 1.24 0.02 326 0.5 8 0.01
B0631 388900 6617900 0.001 0.04 59 0.56 30 3.31 0.09 1620 3 29 0.02
B0632 388900 6617925 0.001 0.03 9 0.44 28 2.39 0.03 1595 2 23 0.02
B0633 388900 6617950 0.0005 0.02 8 0.34 18 2.01 0.04 1315 4 20 0.03
B0634 388900 6617975 0.001 0.03 6 0.29 13 1.37 0.05 1200 1 14 0.03
B0638 388900 6618075 0.003 0.04 9 0.3 39 2.5 0.04 2710 2 22 0.03
B0639 388900 6618100 0.002 0.03 9 0.3 34 2.2 0.05 2610 1 25 0.03
B0640 388900 6618125 0.002 0.03 3 0.14 13 1.15 0.03 722 11 8 0.02
Appendix A – Girrakool Beds 
 




SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B0556 12.7 0.4 36 0.21 8 1.275 260 0.57 0.77 17 9 0.25 0.5 0.06 0.18
B0557 112.5 1.4 35 0.17 5 1.445 120 0.1 0.06 33 7 0.25 0.6 0.07 0.21
B0558 73.9 0.4 35 0.2 5 1.38 114 0.15 0.1 19 6 0.25 0.6 0.06 0.24
B0559 7.8 0.1 50 0.3 6 1.595 212 0.58 0.31 34 9 0.5 0.7 0.08 0.22
B0560 6.9 0.1 40 0.22 8 1.305 101 0.17 0.09 18 6 0.25 0.5 0.07 0.2
B0563 3.7 0.2 31 0.22 4 1.245 77 0.17 0.04 60 8 0.25 0.6 0.07 0.22
B0564 8.1 0.05 26 0.14 5 0.917 82 0.24 0.11 19 5 0.25 0.6 0.03 0.14
B0566 2.3 0.1 30 0.24 6 0.991 45 0.16 0.08 23 5 0.25 1.2 0.02 0.22
B0567 1.6 0.5 16 0.1 4 0.683 32 0.12 0.04 120 7 0.25 1 0.02 0.18
B0568 2.9 0.3 45 0.2 9 1.18 88 0.11 0.05 15 7 0.25 0.3 0.08 0.26
B0569 2.6 0.1 59 0.28 12 1.79 97 0.13 0.15 37 10 0.7 0.5 0.1 0.24
B0570 5.7 0.1 61 0.22 13 1.855 143 0.16 0.12 17 11 0.6 0.5 0.09 0.29
B0571 6.8 0.2 58 0.17 13 1.505 173 0.23 0.06 36 11 0.6 0.5 0.09 0.3
B0572 3.2 0.1 21 0.11 4 1.21 118 0.15 0.05 16 5 0.9 0.6 0.04 0.21
B0573 7.2 0.5 28 0.04 4 0.81 111 0.12 0.07 35 6 0.25 0.4 0.05 0.16
B0575 3.3 0.1 11 0.04 1 0.422 44 0.14 0.04 43 2 0.25 0.3 0.01 0.1
B0576 101 0.5 71 0.27 14 1.76 258 0.57 0.14 54 9 0.6 0.8 0.04 0.17
B0577 5.8 0.05 31 0.12 4 1.05 97 0.13 0.07 14 3 0.25 0.4 0.02 0.13
B0578 4.5 0.1 25 0.16 3 1.185 71 0.09 0.04 111 7 0.25 1 0.02 0.17
B0579 4.3 0.05 22 0.14 3 1.025 110 0.18 0.06 23 4 0.25 0.6 0.02 0.2
B0580 2.8 0.9 14 0.07 2 0.542 47 0.06 0.02 176 10 0.25 1 0.01 0.12
B0581 2.5 0.1 19 0.11 3 0.842 54 0.08 0.04 39 4 0.25 0.6 0.01 0.16
B0582 6.1 0.1 30 0.17 4 1.355 68 0.14 0.04 58 5 0.25 1 0.02 0.18
B0583 5.3 0.05 21 0.16 2 1.16 46 0.11 0.03 12 2 0.25 0.8 0.02 0.21
B0584 4.9 0.05 19 0.14 3 0.951 75 0.23 0.04 81 5 0.25 0.9 0.02 0.15
B0585 3.9 0.05 22 0.16 2 1.005 71 0.13 0.03 18 2 0.25 0.8 0.01 0.16
B0586 3.9 0.1 16 0.12 2 0.781 64 0.17 0.04 111 6 0.25 1 0.01 0.13
B0587 4.9 0.05 19 0.13 2 0.982 75 0.13 0.07 28 3 0.25 0.7 0.02 0.18
B0588 52.2 0.4 22 0.12 4 1.225 133 0.17 0.04 73 7 0.5 0.6 0.02 0.16
B0589 174.5 0.3 17 0.04 2 0.747 161 0.21 0.08 16 3 0.25 0.2 0.03 0.11
B0590 9.7 0.4 24 0.14 2 1.37 97 0.25 0.19 75 6 0.25 0.6 0.03 0.21
B0591 84.5 0.3 43 0.15 4 1.175 141 0.14 0.09 20 5 0.25 0.4 0.05 0.21
B0592 16.7 0.4 25 0.12 3 0.909 98 0.18 0.07 67 6 0.25 0.5 0.02 0.19
B0593 6.7 0.1 39 0.22 4 1.31 114 0.1 0.05 25 7 0.25 0.5 0.05 0.27
B0594 1.9 0.2 19 0.11 2 0.989 92 0.12 0.03 90 8 0.25 0.6 0.02 0.18
B0595 2.7 0.05 21 0.13 2 1.035 101 0.13 0.05 18 3 0.6 0.5 0.02 0.2
B0596 5 0.2 27 0.15 3 1.13 121 0.27 0.09 65 6 0.25 0.6 0.02 0.22
B0597 4.5 0.6 25 0.17 8 1.635 167 0.15 0.04 14 5 0.6 0.5 0.03 0.25
B0598 5.2 0.2 29 0.19 3 1.185 105 0.12 0.05 75 8 0.25 0.5 0.02 0.26
B0599 6.5 0.5 31 0.07 7 0.69 84 0.13 0.04 13 6 0.25 0.2 0.03 0.13
B0600 3 0.2 54 0.54 9 2.16 176 0.18 0.06 64 18 0.5 0.8 0.03 0.33
B0601 2.6 0.05 33 0.25 3 1.45 107 0.12 0.03 18 4 0.25 0.6 0.02 0.42
B0602 2.5 0.1 22 0.17 3 1.17 63 0.11 0.04 67 6 0.25 0.7 0.02 0.27
B0603 2.9 0.05 25 0.18 4 1.26 112 0.2 0.09 11 4 0.25 0.6 0.02 0.28
B0604 4.7 0.1 24 0.14 3 1.13 113 0.25 0.14 57 5 0.25 0.7 0.02 0.21
B0605 4.1 0.05 20 0.12 4 0.978 153 0.3 0.09 22 3 0.25 0.5 0.02 0.14
B0606 4.5 0.3 18 0.13 4 1.07 147 0.28 0.09 106 8 0.25 0.8 0.03 0.18
B0608 4 0.1 42 0.22 5 2.11 76 0.23 0.07 19 9 0.7 1 0.19 0.09
B0609 16.8 0.1 56 0.33 8 1.77 170 0.33 0.09 37 11 0.25 0.8 0.06 0.11
B0610 2 0.1 34 0.27 8 1.54 93 0.19 0.03 22 8 0.25 0.8 0.06 0.19
B0611 6.1 0.1 36 0.32 8 1.575 76 0.19 0.07 67 10 0.6 1.1 0.06 0.15
B0612 2.3 0.1 30 0.25 8 1.59 112 0.25 0.05 22 9 0.7 0.8 0.08 0.28
B0613 3 0.1 48 0.22 9 2.15 216 0.28 0.29 40 14 0.7 1.1 0.12 0.27
B0614 2.5 0.05 34 0.28 8 1.445 87 0.18 0.04 22 10 0.6 0.8 0.09 0.14
B0615 8.5 0.1 28 0.23 6 1.34 90 0.33 0.1 37 9 0.7 0.9 0.1 0.13
B0616 3.7 0.05 19 0.19 5 1.165 72 0.16 0.1 22 7 0.25 0.8 0.04 0.1
B0617 5.5 0.1 34 0.2 5 1.25 77 0.15 0.04 55 8 0.25 0.8 0.08 0.15
B0618 4.6 0.05 35 0.25 11 1.495 135 0.2 0.08 20 10 0.6 0.8 0.09 0.23
B0619 87.1 0.2 31 0.2 5 1.405 106 0.23 0.06 52 8 0.5 0.7 0.08 0.17
B0620 4.2 0.05 29 0.24 4 1.28 88 0.29 0.09 21 7 0.25 1 0.11 0.16
B0621 2.5 0.1 31 0.25 5 1.545 126 0.2 0.05 58 9 0.25 0.8 0.05 0.25
B0622 3.5 0.1 37 0.27 5 1.49 116 0.28 0.09 22 8 0.5 0.5 0.06 0.24
B0623 8.1 0.2 34 0.22 6 1.26 111 0.28 0.08 57 9 0.25 0.6 0.07 0.21
B0624 4.1 0.05 28 0.2 4 1.15 85 0.18 0.08 21 6 0.25 0.5 0.05 0.23
B0625 2.7 0.2 38 0.3 6 1.205 49 0.17 0.06 100 11 0.25 1.2 0.03 0.18
B0626 2.6 0.1 24 0.15 3 0.861 39 0.09 0.04 38 4 0.25 1.3 0.02 0.13
B0627 3.5 0.1 28 0.16 5 1.035 93 0.19 0.08 61 8 0.25 0.6 0.06 0.14
B0628 2.2 0.05 22 0.15 3 0.751 50 0.1 0.03 13 4 0.25 0.3 0.04 0.17
B0629 2.8 0.1 32 0.23 5 1.205 82 0.16 0.05 57 8 0.25 0.6 0.06 0.26
B0630 2.1 0.1 22 0.15 4 0.812 42 0.17 0.03 32 4 0.25 1.1 0.02 0.14
B0631 16.1 0.4 66 0.2 14 1.4 118 0.15 0.16 38 12 0.5 0.4 0.12 0.27
B0632 4.4 0.1 49 0.3 14 1.505 107 0.15 0.03 21 12 0.25 0.5 0.14 0.33
B0633 4.6 0.2 40 0.21 7 1.315 105 0.16 0.05 42 8 0.25 0.5 0.07 0.29
B0634 3.5 0.5 22 0.15 5 1.175 128 0.22 0.04 17 6 0.25 0.4 0.04 0.2
B0638 3.4 0.05 70 0.37 10 1.92 245 0.19 0.04 44 19 0.5 1.1 0.04 0.33
B0639 4.1 0.05 63 0.31 16 1.705 240 0.21 0.06 24 16 0.6 0.8 0.04 0.35




SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B0643 388900 6618200 0.002 0.05 226 0.33 17 3.38 0.09 847 4 30 0.03
B0644 388900 6618225 0.001 0.04 120 0.36 12 3.02 0.07 1275 2 26 0.03
B0645 388900 6618250 0.001 0.07 169 0.32 21 2.73 0.12 2690 3 23 0.05
B0646 388900 6618275 0.002 0.05 272 0.35 9 2.94 0.16 758 1 22 0.03
B0647 388900 6618300 0.001 0.03 132 0.2 8 2.7 0.07 623 5 17 0.02
B0648 388900 6618325 0.001 0.03 8 0.17 6 1.37 0.04 700 0.5 11 0.03
B0649 388900 6618350 0.001 0.02 10 0.16 9 1.49 0.03 797 4 11 0.03
B0650 388900 6618375 0.001 0.03 47 0.13 5 1.5 0.04 644 1 10 0.03
B0651 388900 6618400 0.002 0.05 16 0.14 11 1.39 0.36 250 4 17 0.13
B0652 388900 6618425 0.001 0.06 8 0.14 5 1.35 0.03 238 1 8 0.02
B0653 388900 6618450 0.003 0.05 6 0.18 10 1.72 0.04 383 5 11 0.03
B0654 388900 6618475 0.001 0.03 10 0.22 8 1.64 0.04 509 1 14 0.02
B0655 388900 6618500 0.001 0.04 2 0.12 5 0.88 0.04 303 3 8 0.02
B0656 388900 6618525 0.001 0.05 4 0.15 7 1.07 0.04 459 0.5 9 0.03
B0657 388900 6618550 0.0005 0.04 6 0.14 10 1.48 0.04 621 5 10 0.03
B0658 388900 6618575 0.0005 0.05 9 0.17 8 1.56 0.04 804 1 15 0.03
B0659 388900 6618600 0.001 0.02 7 0.2 11 1.9 0.02 468 5 14 0.02
B0660 388900 6618625 0.001 0.1 12 0.25 10 2.04 0.1 1250 1 24 0.04
B0661 388900 6618650 0.001 0.05 6 0.16 14 2.03 0.05 661 7 15 0.05
B0662 388900 6618675 0.001 0.05 5 0.16 8 1.47 0.06 715 1 13 0.06
B0663 388900 6618700 0.0005 0.03 6 0.15 11 1.6 0.04 745 5 12 0.03
B0664 388900 6618725 0.0005 0.03 4 0.14 4 1.18 0.04 422 0.5 10 0.03
B0665 388900 6618750 0.0005 0.05 5 0.15 9 1.76 0.06 588 7 10 0.04
B0666 388900 6618775 0.0005 0.04 4 0.16 4 1.3 0.02 346 1 10 0.02
B0667 388900 6618800 0.0005 0.04 7 0.17 8 1.72 0.03 258 8 9 0.02
B0668 389000 6617550 0.0005 0.02 3 0.3 11 1.66 0.02 659 1 15 0.02
B0669 389000 6617575 0.002 0.02 3 0.28 15 1.96 0.05 1325 4 11 0.03
B0670 389000 6617600 0.0005 0.03 5 0.34 18 1.93 0.03 649 1 11 0.02
B0671 389000 6617625 0.001 0.04 6 0.35 25 2.19 0.06 1865 4 19 0.04
B0672 389000 6617650 0.001 0.04 9 0.3 14 1.73 0.06 1625 1 16 0.05
B0673 389000 6617675 0.0005 0.03 4 0.27 15 1.67 0.04 973 4 12 0.05
B0674 389000 6617700 0.0005 0.04 12 0.3 17 1.83 0.06 1190 1 14 0.05
B0675 389000 6617725 0.001 0.04 95 0.29 22 2.4 0.05 1000 5 17 0.04
B0676 389000 6617750 0.0005 0.03 2 0.17 5 1.35 0.02 128 0.5 8 0.03
B0678 389000 6617800 0.0005 0.03 2 0.18 7 0.91 0.03 672 0.5 12 0.03
B0679 389000 6617825 0.003 0.03 3 0.2 11 1.35 0.04 638 4 13 0.04
B0680 389000 6617850 0.0005 0.03 5 0.25 15 1.63 0.05 1085 1 18 0.04
B0683 389000 6617925 0.0005 0.02 5 0.32 18 1.86 0.04 1485 5 22 0.04
B0684 389000 6617950 0.0005 0.03 4 0.25 11 1.46 0.04 1115 1 17 0.05
B0685 389000 6617975 0.0005 0.04 6 0.34 24 2.05 0.06 1875 3 24 0.05
B0686 389000 6618000 0.0005 0.02 6 0.14 6 1.27 0.03 503 1 10 0.04
B0687 389000 6618025 0.0005 0.03 13 0.42 25 2.67 0.03 428 3 21 0.04
B0688 389000 6618050 0.0005 0.04 13 0.31 22 2.52 0.02 451 1 21 0.03
B0689 389000 6618075 0.0005 0.02 10 0.17 12 2.2 0.03 493 4 13 0.03
B0690 389000 6618100 0.0005 0.03 29 0.45 22 2.14 0.08 1165 4 24 0.03
B0691 389000 6618125 0.0005 0.03 14 0.28 13 2.07 0.04 707 3 17 0.02
B0692 389000 6618150 0.001 0.12 36 0.32 17 1.78 0.12 184 1 16 0.03
B0693 389000 6618175 0.001 0.08 12 0.37 27 2.65 0.07 1345 2 29 0.04
B0694 389000 6618225 0.001 0.08 10 0.29 17 1.97 0.06 1130 1 22 0.03
B0695 389000 6618250 0.001 0.1 13 0.29 20 2.28 0.08 2450 3 25 0.04
B0696 389000 6618275 0.001 0.1 6 0.18 14 1.55 0.09 2440 1 15 0.07
B0697 389000 6618300 0.0005 0.05 5 0.17 9 1.54 0.03 821 4 10 0.04
B0698 389000 6618325 0.0005 0.05 7 0.17 7 1.4 0.03 907 1 13 0.04
B0699 389000 6618350 0.0005 0.05 52 0.19 9 2.08 0.07 1075 5 15 0.04
B0700 389000 6618375 0.0005 0.08 6 0.19 9 1.53 0.06 1610 1 13 0.05
B0701 389000 6618400 0.0005 0.05 10 0.2 12 1.91 0.05 984 6 13 0.03
B0702 389000 6618425 0.0005 0.04 4 0.19 10 1.56 0.04 914 1 11 0.04
B0703 389000 6618450 0.0005 0.05 6 0.15 8 1.57 0.04 553 5 10 0.03
B0704 389000 6618475 0.0005 0.16 9 0.25 10 2.02 0.07 739 1 16 0.05
B0705 389000 6618500 0.0005 0.04 5 0.17 10 1.62 0.04 1080 5 12 0.03
B0706 389000 6618525 0.0005 0.05 11 0.19 8 1.81 0.04 622 1 12 0.03
B0707 389000 6618550 0.001 0.11 4 0.2 10 1.54 0.04 253 4 16 0.03
B0708 389000 6618575 0.0005 0.07 4 0.16 8 1.67 0.04 403 0.5 11 0.02
B0709 389000 6618600 0.0005 0.04 5 0.18 14 2.05 0.04 518 7 14 0.04
B0710 389000 6618625 0.001 0.05 9 0.25 16 1.94 0.06 808 1 17 0.03
B0711 389000 6618650 0.0005 0.04 5 0.17 9 1.72 0.04 507 5 13 0.03
B0712 389000 6618675 0.0005 0.03 3 0.12 5 1.13 0.04 426 1 10 0.03
B0713 389000 6618700 0.0005 0.04 4 0.16 7 1.53 0.03 233 6 9 0.03
B0714 389000 6618725 0.0005 0.05 4 0.14 5 1.3 0.05 541 1 10 0.03
B0715 389000 6618750 0.0005 0.05 6 0.14 8 1.59 0.04 407 6 10 0.02
B0716 389000 6618775 0.0005 0.04 5 0.14 6 1.42 0.05 608 1 11 0.02
B0717 389000 6618800 0.0005 0.04 7 0.15 11 1.77 0.04 468 7 9 0.03
B0718 389100 6618800 0.0005 0.04 4 0.18 4 1.53 0.03 298 0.5 10 0.02
B0719 389100 6618775 0.0005 0.03 16 0.16 8 1.75 0.03 299 7 8 0.03
B0720 389100 6618750 0.001 0.04 11 0.15 5 1.43 0.04 520 1 9 0.04
B0721 389100 6618725 0.001 0.06 8 0.17 8 1.6 0.02 311 8 8 0.02
B0722 389100 6618700 0.0005 0.07 6 0.14 6 1.39 0.05 121 1 9 0.03
B0723 389100 6618650 0.001 0.07 7 0.15 8 1.46 0.06 373 1 11 0.04
B0724 389100 6618625 0.0005 0.06 8 0.15 8 1.46 0.04 539 1 11 0.02
B0725 389100 6618600 0.0005 0.04 5 0.12 5 1.2 0.04 450 0.5 9 0.03




SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B0643 98.2 4 74 0.19 10 2.45 132 0.2 0.09 48 9 0.6 0.6 0.06 0.17
B0644 75.5 2.8 45 0.14 8 1.76 196 0.25 0.08 14 6 0.6 0.5 0.06 0.14
B0645 110.5 4.1 63 0.18 10 1.73 273 0.68 0.5 31 11 0.6 0.5 0.05 0.16
B0646 500 3 42 0.11 4 1.435 162 0.21 0.13 15 5 0.6 0.5 0.06 0.16
B0647 188.5 4.2 28 0.09 2 1.08 139 0.19 0.07 72 7 0.25 0.5 0.03 0.1
B0648 12 0.1 29 0.18 4 1.29 133 0.18 0.08 21 5 0.25 0.5 0.02 0.16
B0649 14.2 0.3 27 0.14 3 1.015 131 0.3 0.1 69 7 0.25 0.6 0.02 0.11
B0650 500 0.9 20 0.11 2 0.874 149 0.25 0.08 26 5 0.25 0.4 0.02 0.1
B0651 500 0.05 36 0.15 5 1.1 162 0.11 0.1 85 10 0.25 0.8 0.01 0.21
B0652 65 0.1 28 0.18 3 1.04 84 0.12 0.04 27 6 0.25 0.4 0.02 0.15
B0653 44.6 0.2 35 0.17 3 1.195 112 0.25 0.06 81 7 0.25 0.5 0.02 0.15
B0654 5.8 0.05 32 0.18 6 1.29 126 0.14 0.05 24 5 0.25 0.5 0.03 0.16
B0655 3.4 0.1 15 0.09 3 0.925 86 0.09 0.03 50 5 0.25 0.4 0.01 0.1
B0656 5.1 0.1 29 0.16 2 1.075 128 0.23 0.11 20 4 0.25 0.4 0.01 0.14
B0657 6.8 0.3 31 0.17 3 1.135 164 0.27 0.06 74 7 0.25 0.6 0.02 0.13
B0658 6.1 0.1 38 0.22 4 1.31 148 0.38 0.07 24 6 0.25 0.4 0.02 0.15
B0659 4.9 0.1 40 0.22 3 1.305 110 0.21 0.03 82 8 0.25 0.9 0.02 0.18
B0660 4.9 0.1 41 0.24 9 2.29 230 0.27 0.08 29 7 0.9 0.7 0.03 0.21
B0661 10.8 0.3 34 0.2 5 1.545 171 0.28 0.06 126 13 0.25 1 0.02 0.14
B0662 6.7 0.1 40 0.18 4 1.49 185 0.35 0.11 34 7 0.25 0.6 0.02 0.1
B0663 4.4 0.1 30 0.16 3 1.385 215 0.53 0.06 89 8 0.25 0.9 0.02 0.12
B0664 4 0.05 21 0.13 3 1.105 147 0.17 0.06 36 4 0.25 0.5 0.02 0.12
B0665 5.5 0.2 28 0.15 4 1.715 161 0.23 0.08 114 10 0.25 0.9 0.02 0.1
B0666 2.2 0.05 19 0.14 5 1.03 91 0.09 0.02 40 7 0.25 0.5 0.01 0.11
B0667 3 0.2 15 0.1 3 0.973 101 0.11 0.02 134 8 0.25 0.8 0.02 0.1
B0668 3 0.05 23 0.16 6 1.15 102 0.17 0.03 27 7 0.5 0.7 0.05 0.08
B0669 3.7 0.1 36 0.24 5 1.52 140 0.3 0.08 59 10 0.25 0.9 0.04 0.11
B0670 4.4 0.05 34 0.26 5 1.445 94 0.11 0.04 32 7 0.25 0.6 0.06 0.13
B0671 6.2 0.2 41 0.2 9 1.585 185 0.28 0.09 61 11 0.7 0.7 0.06 0.15
B0672 93.7 0.1 34 0.18 4 1.22 178 0.41 0.1 32 10 0.25 0.5 0.05 0.22
B0673 3.7 0.1 34 0.21 5 1.38 128 0.38 0.07 58 9 0.25 0.8 0.04 0.19
B0674 9.9 0.2 40 0.21 5 1.28 143 0.47 0.09 28 8 0.25 0.5 0.05 0.17
B0675 18.3 1.1 48 0.26 5 1.46 139 0.26 0.07 75 10 0.25 0.6 0.05 0.2
B0676 1.4 0.05 22 0.17 3 1.03 41 0.08 0.01 66 6 0.25 0.9 0.01 0.11
B0678 1.7 0.1 16 0.11 6 0.923 80 0.11 0.04 14 4 0.5 0.5 0.02 0.08
B0679 2.3 0.1 22 0.13 5 1.04 96 0.23 0.04 68 7 0.25 0.7 0.02 0.08
B0680 2.6 0.05 29 0.18 6 1.19 153 0.25 0.09 26 6 0.25 0.4 0.04 0.13
B0683 2.4 0.05 44 0.28 10 1.725 127 0.29 0.07 46 10 0.25 1 0.05 0.16
B0684 3.3 0.05 35 0.17 7 1.25 110 0.22 0.1 30 7 0.25 0.6 0.03 0.12
B0685 3.3 0.1 51 0.31 8 2.08 205 0.44 0.1 44 12 0.25 0.8 0.06 0.13
B0686 3.6 0.05 29 0.17 3 1.13 98 0.19 0.05 19 4 0.25 0.5 0.02 0.11
B0687 4.9 0.05 64 0.33 6 1.985 125 0.17 0.06 43 12 0.25 0.8 0.05 0.15
B0688 6 0.05 62 0.32 8 2.08 134 0.14 0.03 23 10 0.25 0.9 0.04 0.14
B0689 5.3 0.05 48 0.33 5 1.67 109 0.21 0.03 80 11 0.25 0.9 0.02 0.12
B0690 18.3 0.2 59 0.26 11 1.48 129 0.17 0.07 17 12 0.25 0.4 0.09 0.09
B0691 18.2 0.8 48 0.2 7 1.325 113 0.12 0.06 52 7 0.25 0.5 0.04 0.12
B0692 31.7 0.2 33 0.2 3 2.01 94 0.16 0.02 26 6 1.1 0.7 0.02 0.17
B0693 5.7 0.1 65 0.44 16 2.91 203 0.25 0.1 76 28 0.7 1.7 0.04 0.27
B0694 4.9 0.1 49 0.2 10 1.94 154 0.2 0.04 20 8 0.25 0.6 0.04 0.19
B0695 5.1 0.1 60 0.27 9 2.47 254 0.3 0.09 62 20 0.8 1 0.04 0.24
B0696 9.6 0.1 45 0.23 6 1.645 305 0.73 0.21 29 8 0.25 0.6 0.03 0.14
B0697 4.8 0.1 28 0.18 4 1.27 154 0.21 0.08 69 8 0.25 0.7 0.02 0.14
B0698 9.9 0.2 29 0.16 3 1.305 196 0.29 0.09 40 5 0.25 0.6 0.02 0.11
B0699 46.6 4.7 28 0.09 3 0.853 194 0.32 0.16 82 7 0.25 0.5 0.03 0.07
B0700 9.3 0.1 36 0.21 4 1.42 242 0.46 0.16 35 6 0.25 0.7 0.02 0.11
B0701 19.4 0.6 35 0.16 4 1.21 166 0.33 0.16 93 8 0.25 0.7 0.03 0.11
B0702 5.9 0.05 35 0.23 7 1.335 170 0.36 0.11 50 6 0.25 0.6 0.02 0.14
B0703 4.7 0.2 30 0.17 3 1.15 123 0.19 0.05 82 7 0.25 0.7 0.02 0.14
B0704 5.7 0.05 41 0.27 4 1.685 176 0.33 0.15 61 8 0.25 0.8 0.03 0.21
B0705 3.9 0.1 31 0.17 4 1.23 175 0.23 0.07 75 8 0.25 0.7 0.02 0.14
B0706 4.9 0.1 40 0.14 3 1.13 134 0.26 0.06 34 5 0.25 0.4 0.02 0.2
B0707 2 0.2 29 0.23 6 1.675 127 0.12 0.05 70 7 0.9 0.8 0.01 0.25
B0708 3.1 0.05 32 0.29 4 1.46 128 0.25 0.06 54 8 0.25 0.6 0.01 0.2
B0709 4.3 0.2 39 0.27 4 1.73 148 0.21 0.08 117 10 0.25 1 0.02 0.25
B0710 5.6 0.05 34 0.3 5 1.59 162 0.33 0.08 35 8 0.25 0.7 0.04 0.24
B0711 4 0.2 29 0.18 4 1.785 143 0.15 0.04 79 8 0.25 1 0.02 0.17
B0712 5.3 0.1 22 0.13 2 1.135 112 0.28 0.08 42 4 0.25 0.6 0.01 0.12
B0713 3.3 0.2 21 0.13 2 1.275 77 0.12 0.05 103 7 0.25 0.9 0.01 0.12
B0714 6.5 0.1 21 0.14 3 1.705 138 0.28 0.06 36 4 0.25 0.8 0.01 0.12
B0715 4 0.2 20 0.15 2 1.2 131 0.14 0.03 97 8 0.25 0.8 0.02 0.16
B0716 5.7 0.05 20 0.13 3 1.52 164 0.17 0.04 43 4 0.25 0.8 0.02 0.14
B0717 7.1 0.2 27 0.18 3 1.39 137 0.2 0.06 114 8 0.25 0.9 0.02 0.15
B0718 3.2 0.1 24 0.14 3 1.335 90 0.08 0.05 43 4 0.25 0.7 0.02 0.17
B0719 7.3 0.9 22 0.14 2 1.19 103 0.15 0.08 106 7 0.25 0.8 0.02 0.16
B0720 6.2 0.1 21 0.13 3 1.355 127 0.23 0.1 49 4 0.25 0.7 0.02 0.15
B0721 6.4 0.3 19 0.12 2 1.11 94 0.12 0.04 128 8 0.25 0.8 0.02 0.11
B0722 6 0.1 22 0.13 2 1.385 78 0.18 0.06 51 4 0.25 0.7 0.02 0.12
B0723 6.7 0.1 24 0.15 3 1.255 91 0.28 0.14 41 4 0.25 0.5 0.02 0.15
B0724 4.7 0.1 24 0.19 3 1.335 127 0.27 0.06 29 4 0.25 0.6 0.02 0.18
B0725 3.9 0.1 24 0.15 2 1.115 127 0.26 0.08 28 4 0.25 0.6 0.02 0.15




SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B0727 389100 6618550 0.0005 0.03 5 0.15 6 1.3 0.04 465 1 10 0.04
B0728 389100 6618525 0.0005 0.04 4 0.16 6 1.32 0.04 205 1 12 0.02
B0729 389100 6618500 0.001 0.05 2 0.13 4 0.87 0.04 254 0.5 12 0.02
B0731 389100 6618450 0.0005 0.04 9 0.25 7 1.91 0.04 449 1 14 0.02
B0732 389100 6618425 0.0005 0.02 5 0.14 5 1.05 0.03 282 0.5 7 0.02
B0733 389100 6618400 0.0005 0.05 9 0.18 10 1.59 0.04 907 0.5 12 0.04
B0734 389100 6618375 0.0005 0.04 6 0.15 5 1.21 0.04 994 1 10 0.03
B0735 389100 6618350 0.0005 0.04 8 0.19 9 1.51 0.05 1560 1 13 0.03
B0736 389100 6618325 0.0005 0.05 26 0.2 8 1.67 0.06 1095 1 15 0.04
B0737 389100 6618300 0.0005 0.07 13 0.21 10 1.53 0.07 1515 1 15 0.05
B0738 389100 6618275 0.0005 0.04 5 0.2 7 1.74 0.03 460 1 13 0.02
B0739 389100 6618250 0.0005 0.04 6 0.25 13 2.22 0.04 860 1 18 0.02
B0740 389100 6618225 0.0005 0.05 7 0.24 15 2.33 0.04 1080 1 18 0.03
B0741 389100 6618200 0.002 0.04 6 0.37 26 1.98 0.04 1195 2 23 0.03
B0742 389100 6618175 0.0005 0.05 6 0.31 23 1.67 0.05 1215 1 18 0.04
B0743 389100 6618150 0.0005 0.04 7 0.36 17 2.17 0.04 969 2 19 0.03
B0744 389100 6618125 0.0005 0.04 5 0.21 15 1.79 0.05 1575 1 18 0.05
B0745 389100 6618100 0.0005 0.05 5 0.26 10 1.79 0.04 1170 1 18 0.03
B0746 389100 6618075 0.0005 0.04 27 0.22 10 1.89 0.04 747 1 15 0.02
B0747 389100 6618050 0.002 0.03 21 0.32 12 1.82 0.04 1040 1 19 0.02
B0748 389100 6618025 0.0005 0.06 7 0.28 14 1.69 0.05 1485 0.5 15 0.03
B0749 389100 6618000 0.001 0.08 15 0.35 14 2.1 0.09 2670 1 20 0.04
B0750 389100 6617975 0.002 0.06 101 0.27 13 1.98 0.09 2040 1 20 0.05
B0751 389100 6617950 0.002 0.06 50 0.18 9 1.5 0.51 446 1 11 0.04
B0753 389100 6617900 0.001 0.03 15 0.22 7 1.3 0.05 715 1 11 0.02
B0754 389100 6617875 0.001 0.05 6 0.3 21 1.97 0.06 2040 0.5 19 0.04
B0757 389100 6617800 0.001 0.05 2 0.36 14 1.16 0.04 909 2 20 0.03
B0758 389100 6617775 0.001 0.03 5 0.25 11 1.48 0.04 986 1 13 0.03
B0759 389100 6617750 0.001 0.04 5 0.36 14 2.14 0.05 1490 1 17 0.04
B0760 389100 6617725 0.001 0.03 6 0.26 13 1.46 0.04 996 1 14 0.03
B0761 389100 6617700 0.001 0.02 3 0.25 12 1.34 0.04 1065 1 13 0.03
B0762 389100 6617675 0.0005 0.03 5 0.27 17 1.72 0.03 976 1 14 0.03
B0763 389100 6617650 0.001 0.04 5 0.24 20 1.39 0.07 1105 2 15 0.05
B0764 389100 6617625 0.001 0.03 3 0.3 12 1.64 0.05 918 1 13 0.03
B0765 389100 6617600 0.001 0.02 2 0.18 7 1.43 0.04 625 3 8 0.02
B0766 389100 6617575 0.0005 0.03 2 0.29 11 1.63 0.03 722 1 11 0.02
B0767 389100 6617550 0.0005 0.03 1 0.17 9 1.02 0.04 1085 3 8 0.03
B0768 389200 6618800 0.0005 0.03 6 0.17 5 1.44 0.03 251 0.5 9 0.02
B0769 389200 6618775 0.0005 0.04 5 0.14 9 1.79 0.03 611 5 9 0.03
B0770 389200 6618750 0.0005 0.04 5 0.17 6 1.67 0.04 607 1 10 0.03
B0771 389200 6618725 0.0005 0.05 15 0.17 9 1.79 0.06 1485 1 14 0.03
B0772 389200 6618700 0.0005 0.05 19 0.15 6 1.79 0.04 460 1 11 0.03
B0773 389200 6618675 0.0005 0.04 7 0.16 7 1.67 0.03 363 1 12 0.02
B0774 389200 6618650 0.001 0.05 7 0.18 5 1.95 0.03 291 1 11 0.02
B0775 389200 6618625 0.001 0.04 6 0.17 5 1.58 0.05 318 1 11 0.02
B0776 389200 6618600 0.001 0.04 7 0.19 6 1.87 0.04 676 1 10 0.03
B0777 389200 6618575 0.0005 0.03 6 0.21 5 1.46 0.03 227 1 11 0.02
B0778 389200 6618550 0.001 0.04 6 0.18 8 1.63 0.02 709 0.5 12 0.03
B0779 389200 6618525 0.001 0.03 8 0.19 7 1.65 0.04 463 0.5 11 0.02
B0780 389200 6618500 0.0005 0.04 6 0.16 7 1.78 0.03 430 0.5 12 0.02
B0781 389200 6618475 0.0005 0.03 4 0.17 7 1.41 0.04 776 1 11 0.03
B0782 389200 6618450 0.0005 0.05 8 0.25 11 2.46 0.03 1035 1 17 0.03
B0783 389200 6618425 0.001 0.08 9 0.31 19 2.26 0.07 2100 1 20 0.05
B0784 389200 6618400 0.001 0.08 6 0.22 13 1.43 0.08 954 1 20 0.03
B0785 389200 6618375 0.001 0.08 10 0.18 7 1.27 0.17 945 1 19 0.02
B0786 389200 6618350 0.001 0.05 5 0.18 5 1.49 0.03 673 1 9 0.02
B0787 389200 6618325 0.001 0.05 7 0.24 9 1.47 0.03 1365 1 15 0.03
B0788 389200 6618300 0.001 0.04 6 0.18 7 1.55 0.03 827 1 11 0.03
B0789 389200 6618275 0.001 0.04 5 0.22 9 1.38 0.03 707 1 13 0.03
B0790 389200 6618250 0.0005 0.05 6 0.19 8 1.62 0.03 838 1 11 0.03
B0791 389200 6618225 0.001 0.05 7 0.28 16 1.63 0.03 1120 1 24 0.02
B0792 389200 6618200 0.001 0.05 7 0.28 14 1.96 0.05 1860 1 16 0.03
B0793 389200 6618175 0.001 0.05 10 0.27 11 1.73 0.04 1305 1 16 0.03
B0794 389200 6618150 0.002 0.05 7 0.26 12 1.48 0.05 720 1 15 0.05
B0795 389200 6618125 0.0005 0.04 5 0.26 11 1.32 0.05 991 1 15 0.03
B0796 389200 6618100 0.001 0.03 8 0.27 11 1.88 0.05 1580 1 17 0.03
B0797 389200 6618075 0.001 0.06 9 0.34 18 2.14 0.08 2970 1 25 0.04
B0798 389200 6618050 0.001 0.06 5 0.23 11 1.33 0.06 595 1 22 0.04
B0802 389200 6617950 0.0005 0.04 5 0.21 9 1.84 0.04 453 1 10 0.03
B0803 389200 6617925 0.001 0.03 4 0.25 15 1.6 0.03 654 1 13 0.02
B0804 389200 6617900 0.0005 0.04 3 0.32 21 2.21 0.04 1255 1 22 0.03
B0805 389200 6617875 0.001 0.1 4 0.25 12 1.99 0.04 1245 1 27 0.02
B0806 389200 6617850 0.0005 0.04 3 0.29 13 1.76 0.04 823 0.5 13 0.04
B0807 389200 6617825 0.0005 0.03 2 0.15 4 1.01 0.02 193 0.5 7 0.02
B0811 389200 6617725 0.0005 0.02 2 0.21 8 1.32 0.03 849 1 14 0.03
B0812 389200 6617700 0.0005 0.03 3 0.21 10 1.32 0.04 572 1 16 0.04
B0813 389200 6617675 0.0005 0.02 2 0.22 7 1.05 0.03 1000 0.5 12 0.03
B0814 389200 6617650 0.0005 0.03 2 0.19 7 1.16 0.03 434 0.5 8 0.02
B0815 389200 6617625 0.0005 0.03 8 0.17 8 1.28 0.03 464 1 11 0.03
B0816 389200 6617600 0.001 0.04 4 0.3 17 1.7 0.05 1670 1 28 0.04




SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B0727 6.2 0.1 24 0.15 2 1.29 174 0.26 0.07 30 5 0.25 0.5 0.02 0.1
B0728 2.7 0.1 25 0.15 3 1.275 121 0.13 0.05 33 4 0.25 0.5 0.02 0.14
B0729 2.1 0.05 17 0.09 4 1.31 109 0.1 0.04 22 3 0.25 0.5 0.01 0.12
B0731 11 0.1 28 0.17 4 1.28 132 0.11 0.07 36 5 0.25 0.6 0.03 0.17
B0732 3 0.05 21 0.11 2 0.817 83 0.12 0.07 30 3 0.25 0.4 0.01 0.09
B0733 5.9 0.05 36 0.19 4 1.31 186 0.31 0.1 38 5 0.25 0.6 0.02 0.16
B0734 5.2 0.2 22 0.11 3 0.903 148 0.27 0.1 31 4 0.25 0.4 0.02 0.12
B0735 5.2 0.1 31 0.18 4 1.35 195 0.38 0.1 28 5 0.25 0.6 0.02 0.16
B0736 14.9 0.1 32 0.17 3 1.41 169 0.37 0.13 38 5 0.25 0.5 0.02 0.16
B0737 8.2 0.1 39 0.2 4 1.485 200 0.54 0.12 31 6 0.25 0.6 0.02 0.15
B0738 2.8 0.05 49 0.16 4 1.115 84 0.15 0.05 17 4 0.25 0.6 0.02 0.09
B0739 2.6 0.05 52 0.19 5 1.425 124 0.18 0.05 19 6 0.25 0.7 0.03 0.09
B0740 2.7 0.05 52 0.21 6 1.725 160 0.27 0.08 21 6 0.25 0.8 0.03 0.17
B0741 2.9 0.05 44 0.24 10 1.585 134 0.24 0.1 20 9 0.25 0.8 0.05 0.2
B0742 4.4 0.05 48 0.24 7 1.365 180 0.54 0.16 16 9 0.25 0.7 0.05 0.13
B0743 4.3 0.05 41 0.24 6 1.46 133 0.19 0.08 23 8 0.25 0.7 0.05 0.2
B0744 5 0.05 52 0.21 5 1.305 210 0.69 0.16 18 6 0.25 0.7 0.03 0.12
B0745 2.8 0.05 30 0.18 9 1.35 156 0.15 0.05 21 5 0.25 0.7 0.03 0.16
B0746 12.6 1.1 34 0.18 3 1.39 147 0.18 0.07 28 5 0.25 0.4 0.03 0.16
B0747 38.8 0.2 24 0.13 5 1.045 107 0.14 0.04 27 5 0.25 0.4 0.05 0.12
B0748 5.6 0.1 30 0.19 5 1.23 153 0.3 0.07 28 7 0.25 0.5 0.05 0.16
B0749 80.5 0.3 37 0.18 6 1.22 269 0.42 0.15 22 8 0.25 0.4 0.07 0.14
B0750 124.5 2.2 43 0.15 7 1.155 295 0.62 0.25 22 7 0.25 0.4 0.05 0.08
B0751 107 500 20 0.15 5 1.395 103 0.25 0.06 44 6 0.6 0.7 0.02 0.13
B0753 11.5 0.3 22 0.1 3 0.877 103 0.19 0.1 30 4 0.25 0.4 0.03 0.09
B0754 4.1 0.2 54 0.29 8 1.77 263 0.36 0.07 27 11 0.25 0.7 0.07 0.19
B0757 3.2 0.1 46 0.18 3 1.18 90 0.33 0.11 31 6 0.25 0.8 0.03 0.06
B0758 4.9 0.1 25 0.17 4 1.125 120 0.34 0.07 30 6 0.25 0.6 0.04 0.12
B0759 2.8 0.1 35 0.24 10 1.535 143 0.22 0.08 28 10 0.5 0.7 0.07 0.22
B0760 4.7 0.1 33 0.19 5 1.54 119 0.26 0.07 28 8 0.25 0.7 0.04 0.15
B0761 3.3 0.1 28 0.18 4 1.22 136 0.25 0.08 31 6 0.25 0.7 0.03 0.14
B0762 3.1 0.1 36 0.24 6 1.415 140 0.32 0.07 30 8 0.25 0.6 0.06 0.16
B0763 5.3 0.1 30 0.2 4 1.51 176 0.51 0.15 28 7 0.25 0.7 0.04 0.11
B0764 6 0.1 35 0.22 5 1.29 144 0.24 0.09 25 7 0.25 0.8 0.05 0.17
B0765 13.7 0.2 22 0.16 6 1.23 93 0.12 0.03 57 8 0.25 0.7 0.02 0.11
B0766 2.7 0.05 30 0.2 5 1.185 109 0.16 0.03 33 6 0.25 0.7 0.04 0.11
B0767 2.7 0.1 20 0.14 3 1.075 132 0.4 0.07 46 7 0.25 0.7 0.01 0.07
B0768 7.2 0.1 22 0.16 3 1.26 104 0.09 0.04 51 4 0.25 0.7 0.01 0.14
B0769 4 0.2 27 0.19 3 1.405 142 0.17 0.06 89 8 0.25 0.9 0.02 0.15
B0770 6 0.1 26 0.17 3 1.365 148 0.17 0.04 10 4 0.25 0.8 0.02 0.13
B0771 10.4 0.1 32 0.18 5 1.375 224 0.35 0.07 19 6 0.25 0.8 0.03 0.12
B0772 9.1 0.1 32 0.19 3 1.33 142 0.21 0.07 10 4 0.25 0.7 0.02 0.16
B0773 3.8 0.1 32 0.26 4 1.58 126 0.18 0.04 20 5 0.25 0.9 0.02 0.18
B0774 4.3 0.1 23 0.18 4 1.21 91 0.12 0.03 10 4 0.25 0.7 0.02 0.22
B0775 2.9 0.1 23 0.09 2 0.93 98 0.11 0.03 18 3 0.25 0.5 0.02 0.15
B0776 5 0.1 26 0.12 3 1.055 156 0.23 0.06 7 4 0.25 0.5 0.03 0.14
B0777 2.5 0.05 21 0.13 3 1.175 93 0.11 0.03 20 3 0.25 0.5 0.02 0.14
B0778 3.3 0.1 30 0.19 3 1.215 167 0.29 0.08 9 5 0.25 0.6 0.02 0.19
B0779 4.4 0.1 28 0.19 2 1.235 158 0.25 0.07 24 5 0.25 0.5 0.03 0.17
B0780 3 0.1 25 0.17 2 1.3 143 0.22 0.05 9 5 0.25 0.7 0.02 0.14
B0781 5.6 0.1 31 0.17 3 1.14 191 0.23 0.09 21 5 0.25 0.5 0.02 0.16
B0782 5 0.1 55 0.22 6 1.525 193 0.31 0.06 9 7 0.25 0.5 0.03 0.14
B0783 6.2 0.1 54 0.23 4 1.565 259 0.45 0.12 18 9 0.5 0.4 0.04 0.16
B0784 3.4 0.1 35 0.14 7 1.255 163 0.34 0.07 8 7 0.9 0.5 0.02 0.12
B0785 4.8 0.1 22 0.09 5 0.86 103 0.17 0.05 16 7 0.25 0.5 0.02 0.13
B0786 2.9 0.05 19 0.11 3 1.04 106 0.12 0.03 7 4 0.25 0.5 0.02 0.13
B0787 5.4 0.1 29 0.15 5 1.23 127 0.31 0.15 20 6 0.25 0.5 0.03 0.12
B0788 4.1 0.1 26 0.12 3 1.045 117 0.21 0.09 7 4 0.25 0.4 0.02 0.15
B0789 4 0.05 30 0.19 3 1.235 127 0.22 0.08 18 5 0.25 0.6 0.03 0.17
B0790 2.9 0.05 27 0.18 3 1.145 119 0.25 0.1 8 5 0.25 0.6 0.03 0.17
B0791 2.9 0.05 38 0.27 16 1.43 111 0.2 0.06 17 7 0.6 0.6 0.04 0.22
B0792 3.8 0.1 34 0.2 6 1.315 168 0.32 0.09 8 8 0.25 0.5 0.05 0.17
B0793 5.5 0.05 33 0.2 5 1.33 131 0.26 0.14 20 8 0.25 0.6 0.04 0.19
B0794 4.9 0.05 40 0.21 4 1.335 105 0.31 0.18 8 5 0.25 0.6 0.02 0.21
B0795 4.3 0.05 24 0.15 5 1.18 170 0.28 0.09 16 6 0.25 0.6 0.03 0.13
B0796 3.7 0.05 31 0.18 7 1.485 175 0.19 0.04 10 7 0.25 0.6 0.04 0.18
B0797 4.6 0.1 36 0.19 9 1.995 269 0.33 0.09 19 10 0.5 0.7 0.06 0.19
B0798 2.7 0.05 25 0.17 7 1.595 140 0.22 0.07 11 6 0.9 0.7 0.02 0.15
B0802 5.8 0.05 39 0.22 3 1.4 117 0.14 0.16 9 5 0.25 0.8 0.03 0.19
B0803 2 0.05 35 0.23 6 1.405 129 0.13 0.04 18 7 0.25 0.8 0.04 0.22
B0804 5.1 0.05 46 0.35 5 1.685 191 0.25 0.08 13 8 0.25 0.8 0.04 0.34
B0805 1.9 0.05 30 0.2 18 2.16 208 0.19 0.03 22 7 1 1.1 0.03 0.2
B0806 3.2 0.1 40 0.2 4 1.935 185 0.26 0.07 8 8 0.25 1.3 0.02 0.19
B0807 1.1 0.05 15 0.11 2 0.726 65 0.1 0.03 41 4 0.25 0.6 0.01 0.1
B0811 2.8 0.05 28 0.18 7 1.27 121 0.25 0.06 21 6 0.25 0.8 0.02 0.17
B0812 1.8 0.05 22 0.17 10 1.35 106 0.14 0.04 8 5 0.25 0.6 0.02 0.16
B0813 2.8 0.05 24 0.16 6 1.05 119 0.26 0.1 23 5 0.25 0.7 0.03 0.16
B0814 1.6 0.1 17 0.14 4 0.974 75 0.1 0.04 6 4 0.25 0.5 0.02 0.13
B0815 2.2 0.05 27 0.21 3 1.16 80 0.23 0.1 25 5 0.25 0.6 0.02 0.18
B0816 1.5 0.1 25 0.19 19 1.87 126 0.14 0.05 11 8 1.1 0.8 0.05 0.21




SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B0818 389200 6617550 0.0005 0.03 2 0.2 12 1.55 0.03 611 1 11 0.02
B0819 389300 6618800 0.0005 0.02 4 0.13 6 1.27 0.03 543 1 8 0.04
B0820 389300 6618775 0.0005 0.04 6 0.17 6 1.94 0.03 558 0.5 11 0.02
B0821 389300 6618750 0.001 0.03 6 0.16 4 1.64 0.03 323 1 10 0.03
B0822 389300 6618725 0.001 0.06 6 0.15 7 1.62 0.04 449 1 11 0.03
B0823 389300 6618700 0.001 0.17 10 0.21 9 2.34 0.11 717 0.5 20 0.04
B0824 389300 6618675 0.001 0.13 4 0.17 6 1.31 0.08 763 0.5 13 0.02
B0825 389300 6618650 0.0005 0.06 4 0.14 6 1.24 0.04 286 1 9 0.04
B0826 389300 6618625 0.0005 0.04 5 0.16 5 1.64 0.03 390 0.5 10 0.02
B0827 389300 6618600 0.0005 0.04 4 0.15 6 1.28 0.03 457 0.5 10 0.02
B0828 389300 6618575 0.0005 0.03 3 0.16 6 1.55 0.04 533 0.5 12 0.02
B0829 389300 6618550 0.003 0.06 4 0.18 6 1.14 0.05 265 0.5 12 0.03
B0830 389300 6618525 0.0005 0.05 5 0.15 5 1.23 0.04 643 0.5 14 0.02
B0831 389300 6618500 0.0005 0.04 6 0.2 7 1.45 0.03 601 1 12 0.02
B0832 389300 6618475 0.0005 0.05 8 0.22 7 2.08 0.05 565 1 15 0.05
B0833 389300 6618450 0.0005 0.03 6 0.24 4 1.34 0.02 314 1 11 0.02
B0834 389300 6618425 0.0005 0.05 4 0.18 7 1.63 0.04 732 1 12 0.04
B0835 389300 6618400 0.0005 0.05 5 0.19 6 1.55 0.03 592 1 12 0.04
B0836 389300 6618375 0.001 0.05 11 0.19 10 1.94 0.04 1030 1 16 0.04
B0837 389300 6618350 0.0005 0.03 5 0.14 7 1.38 0.03 954 1 12 0.02
B0838 389300 6618325 0.016 0.05 11 0.17 8 1.55 0.04 954 1 13 0.04
B0839 389300 6618300 0.001 0.02 7 0.19 6 1.02 0.03 1060 1 13 0.02
B0840 389300 6618275 0.0005 0.02 8 0.21 10 1.41 0.02 613 1 12 0.02
B0841 389300 6618250 0.0005 0.05 9 0.17 7 1.19 0.04 1075 1 13 0.03
B0842 389300 6618225 0.002 0.04 9 0.17 8 1.54 0.03 835 1 11 0.04
B0843 389300 6618200 0.001 0.03 8 0.17 7 1.52 0.03 1195 1 13 0.04
B0844 389300 6618175 0.001 0.02 4 0.19 4 1.03 0.02 715 1 8 0.04
B0845 389300 6618150 0.001 0.04 7 0.28 7 1.22 0.04 446 1 14 0.05
B0846 389300 6618125 0.001 0.02 5 0.17 5 1.18 0.03 542 1 9 0.04
B0847 389300 6618100 0.0005 0.03 2 0.17 5 0.91 0.02 97 0.5 8 0.05
B0850 389300 6618025 0.001 0.04 4 0.2 7 1.18 0.04 454 1 20 0.06
B0851 389300 6618000 0.0005 0.02 3 0.19 8 1.02 0.04 771 1 10 0.05
B0852 389300 6617975 0.0005 0.03 6 0.25 13 1.52 0.04 766 1 16 0.05
B0853 389300 6617950 0.0005 0.02 5 0.21 9 1.56 0.02 250 1 13 0.04
B0854 389300 6617925 0.001 0.04 4 0.21 9 1.7 0.03 491 1 13 0.04
B0855 389300 6617900 0.001 0.05 3 0.13 6 1.51 0.03 261 0.5 8 0.04
B0857 389300 6617850 0.0005 0.03 4 0.24 11 1.7 0.02 475 1 13 0.05
B0858 389300 6617825 0.0005 0.04 4 0.24 18 1.6 0.04 1220 1 19 0.06
B0859 389300 6617800 0.0005 0.01 2 0.2 8 1.18 0.04 344 0.5 10 0.05
B0860 389300 6617775 0.0005 0.02 5 0.32 13 1.88 0.02 640 1 12 0.05
B0861 389300 6617750 0.0005 0.01 2 0.28 9 1.29 0.02 586 1 12 0.04
B0862 389300 6617725 0.0005 0.02 2 0.21 6 1.49 0.03 243 1 12 0.04
B0863 389300 6617700 0.0005 0.02 4 0.26 12 1.5 0.03 695 0.5 15 0.05
B0864 389300 6617675 0.0005 0.02 3 0.26 10 1.4 0.03 504 0.5 14 0.04
B0865 389300 6617650 0.0005 0.03 4 0.32 15 1.59 0.04 982 1 20 0.05
B0866 389300 6617625 0.0005 0.02 4 0.22 10 1.56 0.04 729 1 12 0.05
B0867 389300 6617600 0.001 0.02 4 0.31 16 1.72 0.03 1070 1 21 0.04
B0868 389300 6617575 0.0005 0.02 3 0.21 7 1.39 0.02 660 1 14 0.04
B0869 389300 6617550 0.0005 0.03 6 0.22 11 1.7 0.03 710 1 15 0.04
B0870 389400 6618700 0.0005 0.05 2 0.12 5 0.81 0.11 597 0.5 10 0.04
B0871 389400 6618675 0.0005 0.04 2 0.15 6 0.92 0.05 601 0.5 10 0.05
B0872 389400 6618650 0.0005 0.03 4 0.16 6 1.25 0.04 484 0.5 12 0.05
B0873 389400 6618625 0.0005 0.02 2 0.21 3 0.78 0.03 557 0.5 9 0.04
B0874 389400 6618600 0.0005 0.02 5 0.19 6 1.2 0.02 731 0.5 12 0.05
B0875 389400 6618575 0.0005 0.03 4 0.16 5 1.1 0.03 609 0.5 11 0.05
B0876 389400 6618550 0.001 0.04 4 0.15 5 1.19 0.03 314 0.5 9 0.03
B0877 389400 6618525 0.001 0.06 6 0.2 6 1.55 0.03 406 1 12 0.03
B0878 389400 6618500 0.001 0.05 5 0.19 7 1.64 0.03 639 1 11 0.05
B0879 389400 6618475 0.0005 0.04 3 0.14 3 0.92 0.03 165 0.5 8 0.02
B0880 389400 6618450 0.001 0.04 3 0.19 6 1.49 0.04 545 0.5 15 0.02
B0881 389400 6618425 0.001 0.1 4 0.16 11 0.98 0.07 1455 1 15 0.05
B0882 389400 6618400 0.0005 0.05 3 0.18 7 1.65 0.03 536 0.5 14 0.02
B0883 389400 6618375 0.002 0.1 6 0.23 12 1.95 0.07 1645 1 18 0.06
B0884 389400 6618350 0.002 0.1 9 0.21 8 2.09 0.05 1010 1 16 0.03
B0885 389400 6618325 0.0005 0.06 6 0.17 8 1.41 0.06 316 1 14 0.03
B0886 389400 6618300 0.0005 0.04 5 0.17 6 1.62 0.02 222 0.5 10 0.01
B0887 389400 6618275 0.0005 0.05 5 0.15 4 1.18 0.03 459 0.5 9 0.02
B0888 389400 6618250 0.0005 0.05 3 0.15 5 1.32 0.04 440 0.5 10 0.02
B0889 389400 6618225 0.0005 0.04 7 0.2 6 1.6 0.03 638 0.5 12 0.02
B0890 389400 6618200 0.0005 0.04 5 0.17 6 1.21 0.03 273 0.5 8 0.03
B0891 389400 6618175 0.0005 0.04 3 0.13 8 1.22 0.02 206 8 7 0.02
B0894 389400 6618100 0.0005 0.03 9 0.17 6 1.92 0.02 373 0.5 10 0.02
B0895 389400 6618075 0.0005 0.04 11 0.16 8 1.67 0.03 309 5 8 0.02
B0896 389400 6618050 0.001 0.04 7 0.14 6 1.37 0.03 410 0.5 7 0.02
B0897 389400 6618025 0.0005 0.05 7 0.21 13 2.03 0.04 712 4 14 0.02
B0898 389400 6618000 0.0005 0.04 6 0.21 9 1.86 0.03 586 0.5 12 0.02
B0899 389400 6617975 0.0005 0.06 7 0.25 16 2.08 0.04 940 7 13 0.03
B0900 389400 6617950 0.0005 0.02 1 0.16 2 1 0.01 173 0.5 5 0.01
B0901 389400 6617925 0.001 0.03 4 0.33 15 2.04 0.03 537 4 10 0.01
B0902 389400 6617900 0.0005 0.03 6 0.31 15 1.77 0.04 1645 0.5 16 0.02




SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B0818 1.9 0.1 31 0.24 8 1.3 76 0.16 0.05 9 7 0.25 0.7 0.03 0.18
B0819 5 0.1 23 0.16 3 1.035 128 0.23 0.07 27 4 0.25 0.6 0.02 0.15
B0820 3.1 0.1 23 0.17 4 1.275 117 0.13 0.05 10 4 0.25 0.8 0.02 0.16
B0821 3.7 0.1 23 0.18 3 1.3 95 0.13 0.05 31 5 0.25 0.8 0.02 0.16
B0822 4.5 0.1 21 0.14 3 1.24 94 0.21 0.08 9 4 0.25 0.7 0.02 0.12
B0823 2.6 0.05 38 0.25 9 2.22 182 0.23 0.12 21 8 0.7 0.9 0.03 0.22
B0824 2.8 0.05 20 0.12 5 1.185 175 0.11 0.03 7 5 0.25 0.5 0.01 0.14
B0825 4 0.1 25 0.15 3 1.09 154 0.18 0.06 21 4 0.25 0.5 0.02 0.13
B0826 3.4 0.1 25 0.17 3 1.055 131 0.14 0.06 8 5 0.25 0.4 0.02 0.13
B0827 3.1 0.05 27 0.19 3 1.145 156 0.28 0.03 19 5 0.25 0.6 0.01 0.14
B0828 3.4 0.1 28 0.12 3 1.005 136 0.16 0.06 7 5 0.25 0.5 0.02 0.1
B0829 2.4 0.05 25 0.15 3 1.28 141 0.12 0.05 15 4 0.25 0.5 0.01 0.12
B0830 1.6 0.05 15 0.09 8 0.877 101 0.13 0.04 6 3 0.25 0.5 0.01 0.1
B0831 1.7 0.05 25 0.13 3 0.935 136 0.19 0.04 15 5 0.25 0.6 0.02 0.09
B0832 6.1 0.05 33 0.13 2 1.025 140 0.38 0.27 7 3 0.25 0.8 0.03 0.11
B0833 2.5 0.05 21 0.13 2 0.883 100 0.15 0.04 16 3 0.25 0.6 0.02 0.12
B0834 4.3 0.05 33 0.16 3 1.055 147 0.34 0.17 7 5 0.25 0.7 0.02 0.16
B0835 3.8 0.05 32 0.17 3 1.265 144 0.2 0.1 18 5 0.25 0.7 0.02 0.15
B0836 4.6 0.05 36 0.24 7 1.3 175 0.22 0.09 12 9 0.6 0.8 0.02 0.16
B0837 2.2 0.05 22 0.16 6 0.974 146 0.18 0.05 20 6 0.25 0.6 0.02 0.12
B0838 5.9 0.05 26 0.15 3 0.988 169 0.38 0.17 7 4 0.25 0.5 0.03 0.13
B0839 3.2 0.05 19 0.11 3 0.925 183 0.21 0.06 13 3 0.25 0.6 0.02 0.11
B0840 4.5 0.05 24 0.15 3 0.972 103 0.16 0.09 6 4 0.25 0.5 0.02 0.17
B0841 5 0.05 18 0.11 3 0.911 148 0.29 0.08 15 5 0.25 0.4 0.02 0.13
B0842 5.1 0.05 29 0.16 3 1.205 114 0.23 0.08 7 4 0.25 0.6 0.02 0.17
B0843 4.6 0.05 25 0.16 3 1.14 136 0.22 0.06 13 5 0.25 0.5 0.02 0.22
B0844 3.9 0.05 18 0.1 2 0.831 95 0.11 0.08 4 4 0.25 0.5 0.01 0.16
B0845 4.2 0.05 25 0.13 2 1.505 65 0.23 0.08 13 5 0.25 0.8 0.02 0.17
B0846 3.1 0.05 17 0.11 2 0.889 79 0.14 0.04 5 3 0.25 0.5 0.01 0.17
B0847 1.2 0.05 14 0.11 2 0.988 79 0.15 0.03 33 5 0.25 0.6 0.01 0.12
B0850 3.5 0.05 22 0.13 4 0.988 94 0.2 0.09 6 4 0.25 0.5 0.02 0.15
B0851 3.9 0.05 20 0.14 3 0.865 137 0.24 0.12 13 5 0.25 0.5 0.02 0.14
B0852 3.7 0.05 23 0.16 5 1.2 180 0.21 0.05 9 6 0.25 0.6 0.03 0.14
B0853 1.6 0.05 28 0.17 4 1.38 115 0.06 0.03 14 4 0.25 0.6 0.02 0.17
B0854 2 0.05 29 0.18 4 1.44 150 0.09 0.04 10 5 0.25 0.7 0.02 0.2
B0855 2.3 0.1 28 0.29 4 1.415 76 0.1 0.03 28 7 0.25 1.3 0.01 0.2
B0857 1.4 0.05 29 0.15 6 1.105 145 0.17 0.05 19 5 0.25 0.5 0.03 0.15
B0858 3 0.05 38 0.16 7 1.27 285 0.39 0.08 8 6 0.25 0.6 0.03 0.11
B0859 2.3 0.05 20 0.15 3 1.055 121 0.26 0.04 16 6 0.25 0.5 0.03 0.13
B0860 1.9 0.05 20 0.1 4 0.915 134 0.21 0.04 8 5 0.25 0.5 0.04 0.07
B0861 1.3 0.05 15 0.09 3 1.09 142 0.14 0.02 14 4 0.25 0.6 0.02 0.1
B0862 1.2 0.05 22 0.12 3 1.47 100 0.09 0.02 8 4 0.25 0.7 0.01 0.13
B0863 1.8 0.05 28 0.23 5 1.375 111 0.24 0.06 17 8 0.25 0.6 0.05 0.19
B0864 1.5 0.05 25 0.18 4 1.53 98 0.12 0.03 9 6 0.25 0.7 0.03 0.16
B0865 1.4 0.05 30 0.23 9 1.66 129 0.12 0.04 17 7 0.5 0.7 0.04 0.21
B0866 2.7 0.05 26 0.21 5 1.44 99 0.2 0.07 10 7 0.25 0.7 0.03 0.16
B0867 1.4 0.05 28 0.19 10 1.885 162 0.18 0.05 18 8 0.6 0.9 0.03 0.18
B0868 1.3 0.05 23 0.19 7 1.3 121 0.12 0.05 7 6 0.25 0.7 0.03 0.17
B0869 2.2 0.05 31 0.21 9 1.31 118 0.09 0.03 19 9 0.25 0.7 0.03 0.17
B0870 2.5 0.05 18 0.08 5 0.766 125 0.1 0.05 6 6 0.25 0.4 0.01 0.09
B0871 2.6 0.05 28 0.14 3 1.23 141 0.16 0.08 15 6 0.25 0.5 0.01 0.16
B0872 2.6 0.1 26 0.1 3 0.896 136 0.23 0.08 5 6 0.25 0.4 0.02 0.1
B0873 3.1 0.05 22 0.1 2 0.841 101 0.15 0.07 14 6 0.25 0.6 0.02 0.13
B0874 2.8 0.05 29 0.14 3 1.04 148 0.4 0.11 7 8 0.25 0.7 0.02 0.12
B0875 2.6 0.05 26 0.12 3 1.025 170 0.23 0.08 16 6 0.25 0.6 0.01 0.11
B0876 2.2 0.05 18 0.11 2 0.831 104 0.21 0.11 8 4 0.25 0.5 0.02 0.13
B0877 3.3 0.05 26 0.16 3 1.255 150 0.22 0.06 23 7 0.25 0.6 0.02 0.14
B0878 4.1 0.05 32 0.17 3 1.065 158 0.27 0.12 9 5 0.25 0.5 0.02 0.17
B0879 3.1 0.05 18 0.11 2 0.763 94 0.17 0.07 17 3 0.25 0.5 0.01 0.09
B0880 2.1 0.05 17 0.09 6 0.909 113 0.11 0.06 8 4 0.25 0.5 0.02 0.1
B0881 4.1 0.05 38 0.13 5 1.27 252 0.48 0.29 12 9 0.8 0.6 0.02 0.09
B0882 1.4 0.05 23 0.14 6 1.31 119 0.16 0.04 12 8 0.25 0.7 0.02 0.1
B0883 4.1 0.05 48 0.21 7 3.08 239 0.51 0.12 15 14 0.6 1 0.03 0.14
B0884 5.4 0.05 27 0.18 6 1.88 188 0.24 0.03 10 7 0.25 0.9 0.03 0.17
B0885 3.5 0.05 24 0.15 2 1.185 141 0.38 0.07 18 6 0.25 0.6 0.02 0.09
B0886 1.6 0.05 24 0.14 2 1.075 84 0.13 0.03 7 4 0.25 0.6 0.02 0.1
B0887 4.5 0.05 18 0.11 2 0.897 121 0.23 0.07 19 4 0.25 0.5 0.02 0.08
B0888 3.4 0.05 19 0.11 3 0.907 106 0.14 0.04 7 5 0.25 0.5 0.01 0.08
B0889 3 0.05 28 0.15 3 1.175 138 0.21 0.07 18 5 0.25 0.7 0.02 0.13
B0890 2.2 0.05 17 0.14 3 1.065 104 0.16 0.05 42 6 0.25 0.5 0.01 0.07
B0891 2 0.3 18 0.15 3 0.988 79 0.09 0.04 139 9 0.25 1.1 0.01 0.09
B0894 5.6 0.1 28 0.23 4 1.22 104 0.14 0.03 50 9 0.25 0.7 0.02 0.11
B0895 5.2 0.1 27 0.2 4 1.135 106 0.17 0.07 87 11 0.25 0.8 0.01 0.1
B0896 4.3 0.05 28 0.2 4 1.215 132 0.17 0.05 43 9 0.25 0.6 0.01 0.1
B0897 2.4 0.05 32 0.21 6 1.62 165 0.16 0.05 75 13 0.5 1.7 0.02 0.09
B0898 2.2 0.05 31 0.21 5 1.435 132 0.1 0.03 43 10 0.25 0.7 0.02 0.12
B0899 5.2 0.3 34 0.24 8 1.25 125 0.19 0.11 111 15 0.25 1 0.05 0.16
B0900 1.8 0.1 11 0.09 3 0.616 35 0.08 0.02 50 4 0.25 0.8 0.01 0.03
B0901 5.1 0.1 29 0.3 11 1.635 117 0.2 0.03 96 11 0.6 1.5 0.02 0.13
B0902 4 0.05 39 0.3 5 1.495 243 0.46 0.1 23 10 0.25 0.7 0.04 0.16




SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B0904 389400 6617850 0.0005 0.03 9 0.26 13 1.8 0.04 1390 1 14 0.03
B0905 389400 6617825 0.0005 0.04 4 0.23 16 1.41 0.04 1080 2 11 0.02
B0906 389400 6617800 0.0005 0.03 3 0.28 12 1.18 0.03 356 1 10 0.01
B0907 389400 6617775 0.0005 0.04 4 0.29 17 1.7 0.04 1500 3 16 0.02
B0908 389400 6617750 0.0005 0.03 6 0.37 17 2.6 0.03 888 0.5 17 0.01
B0909 389400 6617725 0.0005 0.03 4 0.26 14 1.56 0.04 587 2 15 0.01
B0910 389400 6617700 0.001 0.03 5 0.31 9 1.66 0.03 549 1 15 0.04
B0911 389400 6617675 0.0005 0.02 3 0.21 11 1.44 0.03 435 4 11 0.03
B0912 389400 6617650 0.0005 0.04 4 0.26 9 1.38 0.04 535 0.5 12 0.05
B0913 389400 6617625 0.001 0.06 5 0.26 14 1.88 0.06 890 2 20 0.05
B0914 389400 6617600 0.0005 0.03 4 0.28 11 1.64 0.03 505 0.5 15 0.04
B0915 389400 6617575 0.001 0.05 4 0.24 13 1.83 0.03 804 2 21 0.04
B0916 389400 6617550 0.0005 0.04 3 0.28 16 1.52 0.03 1020 0.5 15 0.03
B0917 389400 6617525 0.0005 0.03 3 0.23 10 1.38 0.03 761 4 10 0.04
B0918 389400 6617500 0.0005 0.03 2 0.22 13 1.28 0.03 515 0.5 12 0.03
B0919 389400 6617475 0.0005 0.03 3 0.22 12 1.52 0.04 644 5 10 0.04
B0920 389400 6617450 0.0005 0.03 2 0.26 9 1.53 0.04 790 1 13 0.04
B0921 389400 6617425 0.001 0.04 5 0.37 12 2.2 0.05 1225 4 21 0.04
B0922 389400 6617400 0.0005 0.03 3 0.31 8 1.49 0.03 309 1 11 0.03
B0923 389400 6617375 0.0005 0.03 3 0.34 13 1.72 0.03 663 4 13 0.04
B0924 389400 6617350 0.0005 0.03 1 0.2 5 0.82 0.02 237 0.5 10 0.04
B0925 389400 6617325 0.0005 0.03 5 0.23 14 1.93 0.03 685 5 15 0.03
B0926 389400 6617300 0.002 0.05 6 0.23 11 1.77 0.04 722 1 15 0.04
B0930 389400 6618100 0.001 0.04 10 0.17 7 1.94 0.02 325 0.5 10 0.04
B0931 389425 6618100 0.0005 0.06 7 0.16 12 2 0.03 308 8 10 0.05
B0932 389450 6618100 0.0005 0.05 4 0.14 7 1.55 0.03 554 0.5 9 0.05
B0933 389475 6618100 0.001 0.07 5 0.16 10 1.68 0.04 486 5 11 0.05
B0936 389550 6618100 0.0005 0.04 3 0.11 5 1.22 0.02 127 0.5 6 0.03
B0937 389575 6618100 0.0005 0.04 5 0.14 13 1.77 0.03 380 8 9 0.04
B0938 389300 6618100 0.002 0.04 2 0.18 5 1.03 0.02 115 0.5 8 0.04
B0939 389275 6618100 0.0005 0.05 6 0.28 14 1.61 0.04 1345 3 24 0.05
B0940 389250 6618100 0.0005 0.05 9 0.25 11 1.7 0.03 693 1 15 0.04
B0941 389225 6618100 0.0005 0.04 9 0.34 16 2.31 0.05 1655 4 21 0.05
B0942 389200 6618100 0.001 0.04 8 0.27 10 1.6 0.05 1490 1 17 0.05
B0943 389175 6618100 0.0005 0.03 8 0.31 17 1.87 0.04 893 3 16 0.04
B0944 389150 6618100 0.002 0.03 14 0.31 18 1.81 0.03 956 1 17 0.03
B0945 389125 6618100 0.002 0.04 11 0.35 22 2.22 0.03 1325 3 21 0.04
B0946 389100 6618100 0.001 0.03 4 0.21 7 1.5 0.04 1090 1 14 0.03
B0947 389075 6618100 0.0005 0.03 18 0.27 12 2 0.05 824 3 16 0.03
B0948 389050 6618100 0.001 0.03 9 0.2 8 1.64 0.04 823 1 13 0.03
B0949 389025 6618100 0.001 0.03 18 0.41 20 2.48 0.05 1865 2 24 0.03
B0950 389000 6618100 0.0005 0.03 27 0.41 19 2.06 0.06 1130 2 22 0.03
B0951 388975 6618100 0.001 0.09 14 0.29 21 2.66 0.05 1285 3 22 0.03
B0953 389150 6618300 0.001 0.05 14 0.28 18 2.15 0.05 1715 1 18 0.03
B0954 389125 6618300 0.001 0.04 13 0.27 11 2.44 0.03 618 3 17 0.02
B0955 389100 6618300 0.001 0.05 24 0.45 8 1.74 0.06 1185 1 15 0.04
B0956 389075 6618300 0.001 0.05 8 0.17 12 1.77 0.06 1270 2 15 0.05
B0957 389050 6618300 0.0005 0.03 7 0.15 7 1.58 0.04 580 0.5 10 0.02
B0958 389025 6618300 0.001 0.04 6 0.19 11 1.64 0.05 1190 2 16 0.07
B0959 389000 6618300 0.0005 0.04 5 0.16 9 1.58 0.03 851 1 12 0.03
B0960 388975 6618300 0.0005 0.04 7 0.21 12 1.87 0.04 1080 3 14 0.03
B0961 388950 6618300 0.0005 0.03 8 0.18 11 1.76 0.03 889 0.5 12 0.02
B0962 388925 6618300 0.001 0.05 17 0.19 11 2.3 0.07 2330 3 19 0.06
B0964 389150 6618500 0.0005 0.04 7 0.18 10 1.46 0.04 632 3 12 0.07
B0965 389125 6618500 0.001 0.03 7 0.2 6 1.38 0.03 370 1 11 0.04
B0966 389100 6618500 0.0005 0.03 6 0.2 7 1.34 0.03 318 5 10 0.03
B0967 389075 6618500 0.0005 0.02 6 0.15 6 1.31 0.03 478 0.5 10 0.03
B0968 389050 6618500 0.001 0.06 10 0.2 7 1.5 0.05 326 4 13 0.03
B0969 389025 6618500 0.0005 0.03 7 0.16 7 1.39 0.03 799 0.5 12 0.03
B0970 389000 6618500 0.001 0.05 5 0.17 9 1.58 0.03 1070 4 12 0.03
B0971 388975 6618500 0.001 0.06 8 0.18 9 1.83 0.02 397 1 14 0.02
B0972 388950 6618500 0.0005 0.05 7 0.19 9 1.91 0.04 749 3 13 0.05
B0973 388925 6618500 0.0005 0.05 3 0.17 6 1.29 0.05 604 0.5 11 0.03
B0974 388900 6618500 0.0005 0.04 5 0.18 9 1.61 0.04 476 5 12 0.04
B0975 388875 6618500 0.0005 0.04 4 0.19 6 1.44 0.03 444 0.5 11 0.03
B0976 388850 6618500 0.0005 0.03 7 0.16 8 1.58 0.02 404 4 11 0.03
B0977 388825 6618500 0.0005 0.04 5 0.16 5 1.43 0.03 388 0.5 12 0.03
B0978 388800 6618500 0.0005 0.03 5 0.15 7 1.34 0.04 374 4 9 0.03
B0979 389300 6617900 0.001 0.06 2 0.16 6 1.42 0.03 167 0.5 10 0.03
B0980 389275 6617900 0.0005 0.04 4 0.18 9 1.62 0.04 760 4 13 0.04
B0981 389250 6617900 0.0005 0.04 4 0.22 9 1.53 0.03 835 1 16 0.04
B0982 389225 6617900 0.0005 0.03 3 0.22 10 1.43 0.03 611 4 11 0.03
B0983 389200 6617900 0.001 0.07 5 0.42 25 2.17 0.08 1765 1 27 0.07
B0984 389175 6617900 0.0005 0.04 5 0.21 11 1.55 0.04 707 3 14 0.04
B0985 389150 6617900 0.001 0.1 4 0.25 19 1.83 0.05 1500 0.5 26 0.06
B0986 389125 6617900 0.0005 0.04 7 0.3 16 1.79 0.07 2010 4 15 0.06
B0987 389100 6617900 0.002 0.03 16 0.29 10 1.63 0.05 809 1 17 0.05
B0988 389075 6617900 0.001 0.07 7 0.24 9 1.69 0.04 750 4 14 0.04
B0992 388975 6617900 0.0005 0.04 5 0.26 14 1.55 0.04 1110 3 16 0.04
B0993 388950 6617900 0.0005 0.04 6 0.34 17 1.81 0.04 1475 1 19 0.04




SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B0904 4.6 0.1 38 0.21 5 1.275 229 0.36 0.1 23 8 0.25 0.6 0.05 0.11
B0905 2.5 0.1 30 0.17 6 1.145 166 0.15 0.04 41 8 0.25 0.8 0.03 0.11
B0906 1.7 0.05 28 0.15 3 1.02 77 0.08 0.05 20 4 0.25 0.9 0.02 0.13
B0907 2.6 0.1 32 0.21 7 1.33 212 0.2 0.04 47 10 0.25 0.8 0.04 0.11
B0908 2.8 0.05 45 0.37 11 1.8 152 0.1 0.06 31 11 0.25 0.9 0.06 0.26
B0909 2.5 0.05 29 0.22 5 1.57 142 0.18 0.06 43 8 0.25 0.9 0.03 0.13
B0910 2 0.05 28 0.22 5 1.24 124 0.11 0.06 36 7 0.25 0.7 0.04 0.23
B0911 1.6 0.1 24 0.18 4 1.2 86 0.15 0.05 71 9 0.25 0.7 0.02 0.19
B0912 2.5 0.05 26 0.18 5 1.26 113 0.12 0.05 31 6 0.25 0.6 0.03 0.19
B0913 2.8 0.1 28 0.17 10 1.965 162 0.1 0.06 42 9 0.9 0.8 0.03 0.18
B0914 2.4 0.05 30 0.19 5 1.545 129 0.09 0.03 26 7 0.25 0.7 0.03 0.19
B0915 1.4 0.05 24 0.15 12 1.765 142 0.11 0.02 41 8 0.8 0.7 0.03 0.15
B0916 1.3 0.05 27 0.17 7 1.445 135 0.08 0.01 25 7 0.5 0.6 0.03 0.15
B0917 2.3 0.1 18 0.13 5 1.095 113 0.13 0.02 69 8 0.25 0.8 0.02 0.14
B0918 1 0.05 24 0.17 6 1.275 82 0.08 0.02 29 6 0.25 0.6 0.03 0.14
B0919 1.7 0.2 24 0.19 8 1.255 112 0.13 0.03 89 9 0.25 0.8 0.03 0.15
B0920 2.1 0.05 22 0.18 6 1.38 156 0.16 0.03 30 7 0.25 0.7 0.03 0.13
B0921 2.3 0.2 27 0.21 16 1.525 173 0.18 0.06 63 10 0.6 0.9 0.05 0.16
B0922 1.2 0.05 21 0.18 4 1.12 79 0.07 0.02 31 6 0.25 0.6 0.04 0.16
B0923 1.5 0.1 25 0.2 6 1.335 123 0.17 0.06 75 10 0.5 0.8 0.05 0.16
B0924 1 0.05 13 0.11 3 0.904 78 0.07 0.04 29 3 0.25 0.5 0.01 0.1
B0925 2 0.05 33 0.22 9 1.47 123 0.08 0.02 86 12 0.25 0.9 0.03 0.14
B0926 2.3 0.05 32 0.21 9 1.38 123 0.08 0.03 39 9 0.25 0.7 0.03 0.16
B0930 5.2 0.05 36 0.29 5 1.445 93 0.12 0.04 54 12 0.25 0.8 0.02 0.12
B0931 3.1 0.1 36 0.25 5 1.655 120 0.15 0.04 147 17 0.25 1.1 0.01 0.1
B0932 2.9 0.05 31 0.2 5 1.215 134 0.2 0.08 52 12 0.25 0.6 0.01 0.1
B0933 2.4 0.1 29 0.19 4 1.87 152 0.14 0.05 95 13 0.5 0.9 0.02 0.1
B0936 5.1 0.05 20 0.14 2 0.889 53 0.09 0.04 61 5 0.25 0.6 0.01 0.08
B0937 4.2 0.2 34 0.25 6 1.24 70 0.18 0.07 158 13 0.25 1.3 0.01 0.07
B0938 1.2 0.05 14 0.11 2 0.965 75 0.12 0.02 55 5 0.25 0.6 0.01 0.07
B0939 3.3 0.1 32 0.23 7 1.565 148 0.26 0.08 45 9 0.25 0.8 0.03 0.12
B0940 3.5 0.05 33 0.2 4 1.24 127 0.24 0.07 24 6 0.25 0.5 0.04 0.13
B0941 3.8 0.2 33 0.19 8 1.485 169 0.21 0.06 55 10 0.25 0.6 0.06 0.17
B0942 3.6 0.1 28 0.17 7 1.32 162 0.2 0.05 25 7 0.25 0.6 0.04 0.15
B0943 4.1 0.1 36 0.2 7 1.175 118 0.19 0.07 40 8 0.25 0.6 0.05 0.11
B0944 7.7 0.1 39 0.18 5 1.22 133 0.18 0.04 18 7 0.25 0.4 0.04 0.23
B0945 3.2 0.1 48 0.27 10 1.42 153 0.24 0.12 38 11 0.25 0.7 0.06 0.3
B0946 3.3 0.05 22 0.14 4 1.09 156 0.2 0.04 20 4 0.25 0.5 0.03 0.17
B0947 88.1 1.3 26 0.1 5 0.899 107 0.3 0.08 49 6 0.25 0.4 0.05 0.11
B0948 26.8 0.4 34 0.17 4 1.065 109 0.2 0.09 24 5 0.25 0.4 0.03 0.13
B0949 13.8 0.1 63 0.28 10 1.64 153 0.2 0.18 37 12 0.25 0.6 0.09 0.22
B0950 18.8 0.2 52 0.23 9 1.27 125 0.27 0.12 15 9 0.25 0.4 0.09 0.12
B0951 6.5 0.1 75 0.35 8 2.17 179 0.23 0.1 42 10 0.25 0.9 0.05 0.22
B0953 6 0.1 38 0.18 7 1.185 175 0.38 0.06 17 8 0.25 0.4 0.05 0.13
B0954 5.5 0.1 48 0.2 6 1.32 114 0.16 0.07 39 9 0.25 0.6 0.04 0.13
B0955 8.7 0.1 40 0.19 4 1.59 127 0.29 0.14 23 4 0.25 0.9 0.03 0.19
B0956 8.8 0.1 45 0.23 5 1.61 157 0.39 0.16 38 8 0.25 0.6 0.03 0.19
B0957 5.2 0.05 26 0.26 8 1.19 102 0.23 0.04 59 8 0.25 0.5 0.02 0.11
B0958 7.8 0.2 39 0.22 4 1.41 181 0.47 0.22 33 6 0.25 0.7 0.03 0.18
B0959 4.8 0.1 25 0.23 7 1.23 137 0.21 0.05 49 8 0.25 0.6 0.02 0.13
B0960 5.9 0.1 35 0.2 4 1.35 165 0.24 0.11 54 8 0.25 0.7 0.03 0.23
B0961 4.3 0.1 38 0.26 4 1.49 171 0.22 0.04 30 8 0.25 0.5 0.03 0.21
B0962 229 2.6 36 0.14 4 1.205 327 0.51 0.28 48 8 0.25 0.5 0.04 0.13
B0964 6.5 0.2 35 0.19 2 1.225 191 0.34 0.23 44 6 0.25 0.6 0.03 0.19
B0965 4.7 0.05 23 0.15 3 1.265 119 0.19 0.1 40 5 0.25 0.6 0.02 0.16
B0966 4 0.2 17 0.11 3 1.07 114 0.14 0.05 86 6 0.25 0.6 0.02 0.13
B0967 5.3 0.1 25 0.16 2 1.015 130 0.28 0.06 29 4 0.25 0.4 0.02 0.16
B0968 4.8 0.2 21 0.13 5 1.215 108 0.13 0.05 71 6 0.6 0.7 0.02 0.16
B0969 4.6 0.05 28 0.18 4 1.135 141 0.19 0.09 26 5 0.25 0.5 0.03 0.18
B0970 3.8 0.1 28 0.16 4 1.165 169 0.23 0.07 59 7 0.25 0.6 0.02 0.17
B0971 3.6 0.05 38 0.24 4 1.42 126 0.18 0.04 31 7 0.25 0.4 0.03 0.22
B0972 5.1 0.2 40 0.19 3 1.375 162 0.29 0.14 42 7 0.25 0.5 0.03 0.19
B0973 2.8 0.05 21 0.14 5 1.195 167 0.2 0.06 32 5 0.25 0.5 0.02 0.15
B0974 3.6 0.2 29 0.17 4 1.37 150 0.2 0.07 77 8 0.25 0.6 0.02 0.16
B0975 3.8 0.05 28 0.2 4 1.18 123 0.18 0.08 34 6 0.25 0.5 0.02 0.2
B0976 4.1 0.2 30 0.17 3 1.2 112 0.13 0.06 62 6 0.25 0.6 0.02 0.27
B0977 4 0.05 27 0.17 2 1.26 137 0.19 0.09 29 4 0.25 0.6 0.02 0.18
B0978 2.7 0.2 22 0.12 2 1.065 124 0.23 0.08 72 6 0.25 0.6 0.02 0.13
B0979 1.7 0.1 17 0.16 4 1.135 64 0.08 0.03 75 6 0.5 1 0.01 0.18
B0980 2.6 0.1 27 0.17 4 1.385 201 0.21 0.05 63 7 0.25 0.7 0.02 0.19
B0981 2.4 0.05 29 0.16 4 1.24 165 0.16 0.02 32 5 0.25 0.6 0.02 0.19
B0982 3.1 0.1 21 0.15 3 0.993 138 0.17 0.04 70 8 0.25 0.7 0.02 0.13
B0983 6.5 0.1 46 0.33 7 1.87 255 0.36 0.16 36 12 0.5 0.9 0.05 0.3
B0984 3.3 0.1 26 0.17 3 1.155 161 0.22 0.04 53 7 0.25 0.7 0.03 0.15
B0985 2.1 0.1 34 0.24 15 2.46 247 0.24 0.05 31 9 1.4 1 0.03 0.19
B0986 8.4 0.6 38 0.19 6 1.2 170 0.41 0.17 67 10 1 0.6 0.06 0.17
B0987 9.4 0.2 24 0.14 4 0.954 111 0.21 0.07 34 6 0.25 0.4 0.04 0.14
B0988 4.9 0.1 26 0.17 3 1.22 142 0.24 0.12 68 7 0.25 0.7 0.03 0.17
B0992 3 0.1 26 0.2 5 1.11 128 0.31 0.08 44 8 0.25 0.6 0.04 0.13
B0993 2.9 0.05 34 0.23 6 1.25 126 0.19 0.06 23 8 0.25 0.5 0.07 0.18
B0994 8.2 0.4 44 0.14 10 1.23 126 0.2 0.06 41 11 0.5 0.5 0.09 0.17
!
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SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B0995 388900 6617900 0.0005 0.03 59 0.45 22 2.97 0.07 1500 2 23 0.04
B0996 388875 6617900 0.0005 0.04 8 0.39 22 2.24 0.04 1390 4 21 0.04
B0997 388850 6617900 0.0005 0.03 6 0.25 19 1.79 0.03 1310 1 17 0.04
B0998 388825 6617900 0.0005 0.02 5 0.27 14 1.84 0.03 663 3 17 0.03
B1435 391100 6617450 0.002 0.08 2 0.26 31 1.81 0.05 427 1 13 0.06
B1436 391100 6617425 0.001 0.07 6 0.27 28 1.92 0.04 325 1 13 0.05
B1437 391100 6617400 0.001 0.04 4 0.26 24 2.17 0.04 377 1 15 0.05
B1438 391100 6617375 0.001 0.09 9 0.34 30 2.25 0.06 1445 2 20 0.06
B1439 391100 6617350 0.001 0.06 5 0.37 19 2.29 0.05 838 1 16 0.05
B1440 391100 6617325 0.001 0.04 1 0.16 15 2.23 0.02 246 1 8 0.03
B1441 391100 6617300 0.002 0.04 1 0.17 14 2.74 0.04 524 1 8 0.03
B1442 391000 6617725 0.002 0.06 9 0.32 17 2.5 0.05 1120 1 17 0.05
B1443 391000 6617700 0.017 0.05 28 0.19 20 3.99 0.06 816 1 13 0.06
B1444 391000 6617675 0.001 0.05 3 0.15 35 6.73 0.04 1590 1 11 0.05
B1445 391000 6617650 0.001 0.04 4 0.17 34 6.34 0.05 2200 1 11 0.04
B1446 391000 6617625 0.001 0.08 4 0.19 34 3.62 0.05 2110 1 13 0.05
B1447 391000 6617600 0.004 0.05 8 0.16 33 4.64 0.06 2640 1 25 0.07
B1448 391000 6617575 0.002 0.06 5 0.07 44 8.21 0.05 2830 1 8 0.04
B1449 391000 6617550 0.011 0.05 69 0.46 25 4.58 0.05 1945 2 22 0.05
B1450 391000 6617525 0.001 0.07 9 0.28 19 2.88 0.04 1020 1 15 0.04
B1451 391000 6617500 0.001 0.05 1 0.11 11 1.76 0.03 380 0.5 5 0.04
B1452 391000 6617475 0.001 0.04 5 0.24 8 1.89 0.03 533 1 12 0.04
B1453 391000 6617450 0.001 0.05 5 0.2 14 2.03 0.06 1135 1 12 0.08
B1454 391000 6617425 0.008 0.04 9 0.22 8 1.97 0.04 452 1 11 0.05
B1455 391000 6617400 0.001 0.03 5 0.23 7 2.07 0.03 440 1 13 0.04
B1456 391000 6617375 0.0005 0.02 5 0.24 8 1.77 0.02 301 1 12 0.03
B1457 391000 6617350 0.0005 0.04 4 0.21 6 1.8 0.03 353 1 9 0.03
B1458 391000 6617325 0.001 0.05 4 0.22 7 2.06 0.04 373 1 11 0.05
B1459 391000 6617300 0.0005 0.08 2 0.16 9 1.81 0.05 517 1 10 0.05
B1460 391000 6617275 0.001 0.04 1 0.08 12 2.37 0.03 540 1 7 0.04
B1461 390900 6617800 0.001 0.03 6 0.2 7 2.05 0.03 495 1 14 0.05
B1462 390900 6617775 0.001 0.03 4 0.2 6 1.64 0.03 433 1 11 0.07
B1463 390900 6617750 0.001 0.03 23 0.14 7 1.86 0.03 281 1 9 0.06
B1464 390900 6617725 0.001 0.04 7 0.2 9 2.18 0.04 322 1 14 0.07
B1465 390900 6617700 0.006 0.04 6 0.19 10 2.22 0.04 496 1 13 0.07
B1466 390900 6617675 0.002 0.04 9 0.18 9 2.02 0.04 682 1 13 0.06
B1467 390900 6617650 0.001 0.04 21 0.31 10 2.93 0.04 790 1 15 0.04
B1468 390900 6617625 0.001 0.05 10 0.27 10 1.81 0.05 1285 1 19 0.06
B1469 390900 6617600 0.001 0.05 7 0.36 10 2.42 0.05 488 1 11 0.06
B1470 390900 6617575 0.0005 0.04 9 0.25 11 2.49 0.04 730 1 9 0.06
B1471 390900 6617550 0.001 0.05 11 0.23 8 2.16 0.06 337 1 12 0.05
B1472 390900 6617525 0.0005 0.04 7 0.19 7 1.89 0.04 384 1 15 0.06
B1473 390900 6617500 0.0005 0.04 7 0.21 9 2.31 0.04 462 1 12 0.06
B1474 390900 6617475 0.001 0.04 7 0.22 10 2.18 0.04 472 1 12 0.06
B1475 390900 6617450 0.0005 0.04 5 0.18 7 1.95 0.04 682 1 9 0.05
B1476 390900 6617425 0.001 0.05 7 0.2 9 2.15 0.04 806 1 11 0.06
B1477 390900 6617400 0.001 0.04 6 0.2 10 2.36 0.04 807 1 12 0.05
B1478 390900 6617375 0.0005 0.05 3 0.17 9 2.23 0.03 1080 1 9 0.05
B1479 390900 6617350 0.0005 0.04 4 0.19 10 2.09 0.05 933 1 10 0.05
B1480 390900 6617325 0.006 0.07 3 0.19 12 2.41 0.04 1060 1 13 0.06
B1481 390900 6617300 0.002 0.08 4 0.22 8 2.24 0.05 494 1 13 0.06
B1482 390900 6617275 0.002 0.06 3 0.14 8 1.64 0.04 349 0.5 8 0.04
B1483 390900 6617250 0.001 0.04 8 0.15 7 2.19 0.03 239 1 8 0.04
B1484 390900 6617225 0.003 0.06 2 0.14 17 2.61 0.05 693 1 9 0.05
B1485 390900 6617200 0.001 0.07 3 0.11 9 2.54 0.08 587 1 13 0.04
B1486 390900 6617175 0.003 0.06 4 0.11 13 2.76 0.06 843 1 12 0.05
B1487 390900 6617150 0.001 0.05 3 0.13 9 4.29 0.04 709 1 12 0.04
B1488 390900 6617125 0.0005 0.06 1 0.11 7 1.85 0.05 457 1 9 0.05
B1489 390900 6617100 0.006 0.04 2 0.12 8 2.45 0.03 422 0.5 10 0.04
B1490 390900 6617075 0.001 0.04 4 0.08 11 3.17 0.04 391 1 7 0.05
B1491 390900 6617050 0.001 0.04 7 0.14 5 1.8 0.03 552 1 9 0.04
B1492 390800 6617850 0.004 0.04 14 0.2 6 1.68 0.03 152 1 9 0.05
B1493 390800 6617825 0.004 0.04 20 0.22 7 2.13 0.07 395 1 14 0.06
B1494 390800 6617800 0.003 0.04 21 0.19 6 1.45 0.05 337 1 11 0.06
B1495 390800 6617775 0.001 0.03 12 0.19 4 1.48 0.03 192 1 8 0.04
B1496 390800 6617750 0.001 0.04 3 0.18 4 1.49 0.03 143 1 10 0.05
B1497 390800 6617725 0.001 0.07 8 0.21 5 1.77 0.06 114 1 10 0.04
B1498 390800 6617700 0.001 0.05 16 0.21 7 1.77 0.04 160 1 10 0.05
B1499 390800 6617675 0.001 0.04 4 0.19 6 1.45 0.04 248 0.5 9 0.04
B1500 390800 6617650 0.0005 0.05 8 0.21 8 1.76 0.05 295 1 12 0.06
B1501 390800 6617625 0.001 0.04 13 0.24 7 2.14 0.05 177 1 10 0.04
B1502 390800 6617600 0.002 0.04 6 0.19 7 1.76 0.02 174 1 10 0.05
B1503 390800 6617575 0.0005 0.03 7 0.2 7 1.79 0.02 226 1 9 0.04
B1504 390800 6617550 0.001 0.06 6 0.2 9 1.58 0.04 890 1 13 0.06
B1505 390800 6617525 0.0005 0.04 5 0.21 9 1.92 0.04 842 1 12 0.05
B1506 390800 6617500 0.0005 0.05 7 0.24 13 2.3 0.03 1090 1 13 0.06
B1507 390800 6617475 0.0005 0.05 6 0.24 18 2.16 0.06 2440 1 17 0.08
B1508 390800 6617450 0.0005 0.06 5 0.22 10 1.94 0.04 971 1 16 0.05
B1509 390800 6617425 0.001 0.03 8 0.24 15 1.92 0.04 1235 1 13 0.05
B1510 390800 6617400 0.0005 0.05 10 0.27 24 2.08 0.04 2010 1 13 0.06




SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B0995 16.4 0.3 69 0.16 10 1.105 116 0.2 0.13 20 11 0.25 0.5 0.1 0.14
B0996 3.5 0.2 53 0.3 11 1.49 110 0.17 0.07 49 10 0.25 0.6 0.08 0.21
B0997 2 0.05 37 0.23 5 1.15 119 0.22 0.06 23 8 0.25 0.4 0.05 0.17
B0998 2.7 0.2 26 0.16 6 0.986 83 0.11 0.03 54 7 0.25 0.6 0.04 0.08
B1435 4.1 0.8 21 0.07 7 1.7 195 0.19 0.04 15 12 0.9 0.8 0.03 0.11
B1436 6 0.3 51 0.12 5 1.54 194 0.29 0.04 15 10 0.8 1.4 0.04 0.27
B1437 3.8 0.1 54 0.19 8 1.98 175 0.15 0.03 16 11 0.9 0.8 0.03 0.31
B1438 5.6 0.1 47 0.29 14 2.15 300 0.49 0.05 14 17 0.6 1.1 0.04 0.16
B1439 5.4 0.1 47 0.22 15 1.665 185 0.14 0.05 15 13 0.7 0.8 0.04 0.29
B1440 3 0.1 25 0.07 9 0.997 106 0.05 0.02 31 12 0.25 1.7 0.01 0.17
B1441 9.3 0.1 19 0.05 11 0.981 101 0.06 0.03 42 16 0.25 0.7 0.01 0.12
B1442 15.3 0.1 44 0.17 11 1.665 229 0.11 0.06 17 16 0.8 1 0.03 0.2
B1443 186 0.3 37 0.22 14 1.965 151 0.19 0.06 68 30 0.5 0.8 0.03 0.17
B1444 9.4 0.05 36 0.12 23 1.58 230 0.27 0.04 121 48 0.6 0.9 0.05 0.06
B1445 4.5 0.1 35 0.09 36 1.39 244 0.13 0.06 116 48 0.8 0.6 0.04 0.12
B1446 6.3 0.1 42 0.12 53 1.475 298 0.18 0.05 65 44 1.2 0.7 0.04 0.3
B1447 11.2 0.2 50 0.16 50 1.6 302 0.37 0.13 67 45 0.7 0.6 0.04 0.16
B1448 3.9 0.05 47 0.21 67 2.17 263 0.23 0.05 134 73 0.6 0.8 0.03 0.07
B1449 20 6.1 76 0.09 12 1.455 262 0.19 0.06 14 30 0.6 0.4 0.07 0.11
B1450 7.7 0.05 53 0.23 10 1.57 198 0.2 0.08 25 19 0.5 0.8 0.04 0.19
B1451 3.7 0.1 17 0.07 9 0.913 110 0.09 0.03 16 15 0.6 0.5 0.02 0.1
B1452 5.7 0.05 37 0.13 3 1.235 147 0.17 0.05 9 10 0.25 1.1 0.02 0.13
B1453 7 0.05 44 0.2 6 1.59 230 0.45 0.11 12 14 0.25 0.7 0.03 0.21
B1454 6.3 0.05 31 0.2 3 1.475 142 0.21 0.07 10 7 0.25 0.8 0.02 0.26
B1455 4.5 0.05 34 0.21 3 1.765 164 0.13 0.05 11 7 0.25 0.8 0.02 0.24
B1456 2.2 0.05 28 0.17 2 1.55 114 0.09 0.01 9 5 0.25 0.8 0.03 0.22
B1457 3.2 0.05 28 0.16 3 1.385 145 0.12 0.02 9 6 0.25 0.7 0.02 0.18
B1458 4.3 0.05 27 0.16 3 1.565 126 0.09 0.02 11 7 0.25 0.9 0.03 0.2
B1459 3.6 0.1 24 0.1 4 1.595 139 0.12 0.06 11 9 0.25 0.8 0.02 0.18
B1460 3.2 0.05 15 0.07 17 0.905 68 0.07 0.04 46 18 0.25 0.7 0.01 0.06
B1461 5.6 0.1 25 0.09 3 1.355 115 0.13 0.09 10 6 0.25 0.8 0.02 0.16
B1462 7.2 0.1 28 0.11 2 1.235 106 0.16 0.15 8 5 0.25 0.8 0.01 0.15
B1463 18.7 0.1 17 0.09 2 1.1 124 0.15 0.09 8 5 0.25 0.5 0.02 0.1
B1464 8.5 0.1 27 0.15 4 1.86 136 0.13 0.14 12 7 0.25 0.9 0.03 0.18
B1465 9.1 0.1 31 0.17 6 1.545 156 0.1 0.16 16 10 0.25 0.8 0.03 0.19
B1466 26.4 1.3 34 0.15 5 1.58 169 0.14 0.11 12 9 0.25 0.8 0.02 0.16
B1467 34.2 0.3 40 0.2 7 1.68 178 0.09 0.07 13 9 0.25 0.6 0.05 0.21
B1468 8.8 0.2 36 0.12 9 1.905 249 0.14 0.09 11 11 0.7 0.8 0.03 0.13
B1469 5.3 0.1 31 0.17 7 2.13 180 0.11 0.09 14 8 0.25 0.8 0.03 0.2
B1470 5.6 0.1 38 0.19 6 1.815 170 0.17 0.11 15 11 0.25 0.9 0.03 0.21
B1471 5.4 0.1 34 0.12 6 1.975 183 0.04 0.08 14 10 0.25 0.7 0.02 0.18
B1472 6.9 0.1 25 0.13 4 1.36 137 0.15 0.13 13 9 0.25 0.7 0.02 0.14
B1473 4.4 0.05 33 0.16 6 1.995 169 0.15 0.08 15 9 0.25 0.8 0.03 0.21
B1474 5.2 0.05 34 0.16 4 1.645 157 0.13 0.09 14 9 0.25 0.8 0.03 0.17
B1475 4.7 0.05 29 0.13 4 1.48 165 0.13 0.09 12 8 0.25 0.7 0.02 0.15
B1476 6.7 0.05 30 0.15 4 1.58 215 0.17 0.09 12 8 0.25 0.7 0.03 0.17
B1477 5.6 0.1 33 0.15 4 1.585 249 0.2 0.1 12 9 0.25 0.6 0.03 0.19
B1478 3.7 0.05 27 0.15 5 1.395 224 0.35 0.07 12 9 0.25 0.7 0.02 0.13
B1479 4.2 0.05 33 0.19 7 1.585 225 0.23 0.11 13 9 0.25 0.7 0.03 0.15
B1480 4.2 0.05 37 0.2 8 1.7 246 0.19 0.09 15 13 0.25 0.8 0.02 0.19
B1481 5 0.1 26 0.13 9 1.57 151 0.04 0.04 16 9 0.25 0.7 0.02 0.19
B1482 9.6 0.05 18 0.08 6 1.135 120 0.08 0.05 16 10 0.25 0.5 0.01 0.13
B1483 19 0.1 19 0.06 4 0.902 96 0.06 0.04 21 9 0.25 0.5 0.02 0.11
B1484 7.9 0.05 33 0.14 22 1.96 148 0.12 0.04 36 24 0.25 0.8 0.02 0.15
B1485 6 0.1 21 0.07 9 1.08 66 0.08 0.02 35 14 0.25 1.4 0.02 0.08
B1486 15.8 0.1 24 0.08 10 1.23 98 0.14 0.04 39 18 0.25 0.7 0.03 0.07
B1487 5 0.1 19 0.06 9 1.13 105 0.08 0.02 54 16 0.25 0.8 0.03 0.08
B1488 3.8 0.3 16 0.08 5 0.913 136 0.15 0.03 17 10 0.25 0.6 0.02 0.07
B1489 3.2 0.1 22 0.13 6 1.16 112 0.1 0.04 27 12 0.25 0.5 0.03 0.13
B1490 10.9 0.05 18 0.1 9 1.08 94 0.15 0.05 44 16 0.25 0.6 0.01 0.08
B1491 13.3 0.2 17 0.09 5 1.17 116 0.07 0.06 11 6 0.25 0.5 0.02 0.11
B1492 6.8 0.7 22 0.1 2 1.165 81 0.07 0.07 8 5 0.25 0.6 0.02 0.16
B1493 9 0.2 32 0.14 4 2.1 127 0.1 0.09 10 7 0.25 0.9 0.03 0.2
B1494 8.9 2.5 22 0.09 4 1.135 137 0.11 0.1 7 4 0.25 0.5 0.02 0.13
B1495 4.6 0.6 18 0.06 2 0.923 88 0.06 0.06 7 3 0.25 0.5 0.02 0.12
B1496 6.2 0.1 14 0.05 2 1.115 70 0.07 0.06 8 3 0.25 0.6 0.02 0.13
B1497 4.6 0.1 13 0.06 2 1.085 78 0.06 0.02 9 4 0.25 0.5 0.02 0.14
B1498 4.7 0.1 17 0.06 2 1.71 93 0.08 0.05 11 5 0.25 0.7 0.02 0.13
B1499 3.9 0.1 20 0.09 3 1.35 106 0.11 0.06 10 5 0.25 0.6 0.02 0.15
B1500 4.9 0.1 25 0.12 4 1.67 180 0.12 0.09 11 7 0.25 0.6 0.03 0.15
B1501 4.7 0.1 21 0.11 3 2.04 106 0.07 0.04 12 5 0.25 0.7 0.03 0.19
B1502 3.1 0.05 22 0.11 3 1.6 117 0.08 0.06 11 6 0.25 0.7 0.03 0.18
B1503 3 0.05 24 0.12 3 1.325 107 0.08 0.09 11 5 0.25 0.6 0.02 0.17
B1504 5 0.05 30 0.12 7 1.95 236 0.15 0.12 12 11 0.5 0.7 0.03 0.13
B1505 5.3 0.05 39 0.19 6 1.79 264 0.14 0.11 10 8 0.25 0.7 0.03 0.18
B1506 7 0.05 50 0.25 7 1.965 242 0.18 0.1 13 10 0.25 0.7 0.03 0.26
B1507 8.2 0.1 69 0.27 10 1.935 413 0.36 0.19 12 14 0.25 0.9 0.04 0.22
B1508 4.6 0.05 38 0.18 6 1.825 196 0.14 0.06 12 8 0.25 0.9 0.04 0.2
B1509 4.4 0.05 38 0.2 8 1.69 217 0.13 0.09 15 12 0.25 0.7 0.03 0.2
B1510 4.4 0.05 32 0.24 6 1.785 304 0.4 0.07 13 15 0.25 0.8 0.04 0.17




SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B1512 390800 6617350 0.001 0.05 6 0.35 27 2.51 0.04 1595 1 15 0.06
B1513 390800 6617325 0.001 0.06 7 0.29 20 2.54 0.03 1410 1 14 0.05
B1514 390800 6617300 0.0005 0.06 4 0.21 9 2.03 0.02 582 1 11 0.04
B1515 390800 6617275 0.001 0.06 2 0.2 9 1.59 0.03 534 1 10 0.04
B1516 390800 6617250 0.003 0.08 6 0.22 13 2.07 0.04 850 1 17 0.05
B1517 390800 6617225 0.001 0.05 11 0.24 15 2.94 0.03 746 1 15 0.05
B1518 390800 6617200 0.0005 0.04 6 0.17 8 1.86 0.02 585 1 11 0.05
B1519 390800 6617175 0.0005 0.03 4 0.16 7 1.67 0.03 486 0.5 10 0.04
B1520 390800 6617150 0.0005 0.04 7 0.16 7 2.04 0.03 450 1 8 0.05
B1521 390800 6617125 0.001 0.04 21 0.19 5 1.57 0.02 177 1 9 0.04
B1522 390800 6617100 0.001 0.03 9 0.16 6 2.12 0.02 440 1 8 0.05
B1523 390800 6617075 0.001 0.03 13 0.25 10 2.52 0.03 411 1 14 0.04
B1524 390800 6617050 0.0005 0.02 2 0.13 4 1.29 0.02 221 0.5 6 0.03
B1525 390800 6617025 0.001 0.03 3 0.13 4 1.07 0.04 306 0.5 8 0.04
B1527 390700 6617925 0.026 0.04 20 0.3 11 3.7 0.04 210 1 17 0.04
B1528 390700 6617900 0.007 0.06 10 0.24 12 2.44 0.29 331 1 14 0.05
B1529 390700 6617875 0.002 0.05 5 0.22 6 1.88 0.04 176 1 13 0.04
B1530 390700 6617850 0.002 0.05 6 0.24 9 2.01 0.05 274 1 14 0.05
B1531 390700 6617825 0.001 0.06 9 0.24 11 2.26 0.05 368 1 13 0.08
B1532 390700 6617800 0.001 0.05 25 0.26 10 2.36 0.05 684 1 14 0.07
B1533 390700 6617775 0.001 0.04 12 0.36 20 2.61 0.06 578 1 16 0.05
B1534 390700 6617750 0.0005 0.05 13 0.24 10 2.34 0.04 701 1 13 0.05
B1535 390700 6617725 0.003 0.09 5 0.18 7 1.59 0.07 394 0.5 12 0.06
B1536 390700 6617700 0.001 0.04 6 0.23 9 2.15 0.06 637 1 11 0.06
B1537 390700 6617675 0.0005 0.04 4 0.16 6 1.8 0.03 255 0.5 8 0.05
B1538 390700 6617650 0.0005 0.05 6 0.2 7 1.97 0.04 380 1 10 0.05
B1539 390700 6617625 0.0005 0.04 6 0.31 18 2.42 0.03 747 1 16 0.04
B1540 390700 6617600 0.005 0.05 6 0.34 22 2.45 0.04 831 1 18 0.05
B1541 390700 6617575 0.0005 0.04 8 0.38 17 2.4 0.03 519 1 16 0.04
B1542 390700 6617550 0.006 0.04 8 0.32 12 2.34 0.04 277 1 16 0.04
B1543 390700 6617525 0.003 0.04 22 0.21 7 1.76 0.03 181 1 11 0.04
B1544 390700 6617500 0.001 0.04 7 0.21 7 1.89 0.03 203 1 10 0.04
B1545 390700 6617475 0.0005 0.04 4 0.18 7 1.65 0.03 294 1 11 0.04
B1546 390700 6617450 0.0005 0.04 3 0.21 10 1.78 0.03 393 1 11 0.04
B1547 390700 6617425 0.001 0.04 4 0.24 11 1.74 0.04 566 1 14 0.04
B1548 390700 6617400 0.0005 0.05 5 0.28 16 1.97 0.04 720 1 15 0.04
B1549 390700 6617375 0.0005 0.02 4 0.21 7 1.65 0.04 368 0.5 9 0.04
B1550 390700 6617350 0.0005 0.02 5 0.17 5 1.52 0.02 390 1 6 0.04
B1551 390700 6617325 0.0005 0.03 4 0.17 4 1.62 0.03 366 1 7 0.04
B1552 390700 6617300 0.0005 0.03 8 0.14 4 1.5 0.03 385 0.5 7 0.04
B1553 390700 6617275 0.0005 0.05 3 0.16 4 1.44 0.03 406 0.5 10 0.04
B1554 390700 6617250 0.0005 0.04 5 0.19 8 1.71 0.03 879 1 9 0.04
B1555 390700 6617225 0.0005 0.04 3 0.17 9 1.91 0.03 636 1 12 0.04
B1556 390700 6617200 0.002 0.04 4 0.17 6 1.41 0.04 591 1 8 0.05
B1557 390700 6617175 0.0005 0.06 4 0.14 5 1.42 0.03 323 0.5 7 0.04
B1558 390700 6617150 0.001 0.06 7 0.14 5 1.34 0.03 321 1 7 0.04
B1559 390700 6617125 0.0005 0.03 8 0.13 3 1.11 0.02 234 0.5 5 0.03
B1560 390700 6617100 0.0005 0.03 7 0.15 4 1.38 0.02 334 0.5 7 0.03
B1561 390700 6617075 0.006 0.03 13 0.11 3 0.95 0.02 181 1 7 0.03
B1562 390700 6617050 0.001 0.03 4 0.12 4 1.4 0.02 205 0.5 6 0.04
B1563 390700 6617025 0.0005 0.04 4 0.14 6 1.48 0.03 351 0.5 7 0.04
B1564 390700 6617000 0.0005 0.04 5 0.14 6 1.65 0.02 399 0.5 8 0.04
B1567 390600 6617750 0.0005 0.04 9 0.18 7 1.94 0.04 723 1 12 0.04
B1568 390600 6617725 0.0005 0.04 6 0.17 7 1.56 0.04 804 1 12 0.05
B1569 390600 6617700 0.0005 0.04 6 0.21 8 1.77 0.05 660 1 9 0.05
B1570 390600 6617675 0.002 0.07 8 0.19 8 1.82 0.07 590 1 13 0.07
B1571 390600 6617650 0.001 0.04 6 0.22 10 2.01 0.06 767 1 11 0.04
B1572 390600 6617625 0.0005 0.04 3 0.17 8 1.56 0.06 995 1 11 0.05
B1573 390600 6617600 0.002 0.03 6 0.21 7 2.33 0.04 502 1 9 0.04
B1574 390600 6617575 0.001 0.03 9 0.19 6 1.92 0.05 414 1 10 0.04
B1575 390600 6617550 0.001 0.03 5 0.16 6 1.8 0.03 319 0.5 8 0.04
B1576 390600 6617525 0.0005 0.03 6 0.18 6 1.69 0.03 211 1 11 0.04
B1577 390600 6617500 0.0005 0.03 6 0.18 7 1.84 0.03 494 1 11 0.05
B1578 390600 6617475 0.001 0.02 8 0.27 4 1.37 0.02 256 1 9 0.04
B1579 390600 6617450 0.0005 0.03 6 0.23 9 2.01 0.03 463 0.5 13 0.04
B1580 390600 6617425 0.0005 0.03 5 0.17 8 1.74 0.03 519 1 11 0.07
B1581 390600 6617400 0.0005 0.04 5 0.17 8 1.77 0.04 513 1 11 0.07
B1582 390600 6617375 0.001 0.04 4 0.17 6 1.79 0.02 185 1 11 0.04
B1583 390600 6617350 0.0005 0.03 4 0.19 7 2.1 0.03 414 1 12 0.05
B1584 390600 6617325 0.0005 0.04 4 0.19 7 1.84 0.03 276 1 11 0.04
B1585 390600 6617300 0.0005 0.05 4 0.19 7 1.83 0.04 394 1 11 0.05
B1586 390600 6617275 0.001 0.04 3 0.17 6 1.61 0.04 377 1 10 0.04
B1587 390600 6617250 0.0005 0.03 3 0.14 6 1.62 0.03 196 0.5 9 0.04
B1588 390600 6617225 0.0005 0.02 2 0.11 4 1.66 0.03 226 0.5 6 0.04
B1589 390600 6617200 0.0005 0.02 6 0.11 4 1.42 0.03 285 1 7 0.04
B1590 390600 6617175 0.001 0.03 2 0.12 5 1.63 0.03 322 1 7 0.05
B1591 390600 6617150 0.006 0.03 3 0.11 5 1.34 0.04 448 1 6 0.04
B1592 390600 6617125 0.002 0.11 12 0.18 13 3.1 0.04 1810 1 18 0.04
B1593 390600 6617100 0.001 0.06 5 0.15 7 1.42 0.04 490 1 8 0.04
B1594 390600 6617075 0.0005 0.05 3 0.14 7 1.57 0.03 513 0.5 9 0.03




SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B1512 3.9 0.05 49 0.36 9 2.01 234 0.18 0.13 18 17 0.25 0.8 0.05 0.29
B1513 3.4 0.05 46 0.31 9 1.9 240 0.32 0.09 16 15 0.25 0.8 0.04 0.27
B1514 3.6 0.05 24 0.14 4 1.32 142 0.1 0.06 13 9 0.25 0.7 0.02 0.15
B1515 3.2 0.05 24 0.13 4 1.535 144 0.09 0.05 11 8 0.25 0.7 0.02 0.17
B1516 3.5 0.05 31 0.16 8 2.26 202 0.13 0.06 14 10 0.6 0.8 0.04 0.2
B1517 2.1 0.05 54 0.35 10 2.75 178 0.15 0.07 16 12 0.5 1.2 0.04 0.41
B1518 3.1 0.05 36 0.21 4 1.665 139 0.15 0.09 10 7 0.25 0.8 0.03 0.26
B1519 2.9 0.05 31 0.21 4 1.43 152 0.16 0.07 10 7 0.25 0.7 0.03 0.25
B1520 3.4 0.05 31 0.21 3 1.51 121 0.21 0.1 11 6 0.25 0.7 0.02 0.18
B1521 1.8 0.05 23 0.15 3 1.34 121 0.06 0.04 8 4 0.25 0.6 0.02 0.15
B1522 3.7 0.05 34 0.19 3 1.6 118 0.12 0.1 9 5 0.25 0.8 0.02 0.2
B1523 3.1 0.05 42 0.25 5 1.98 168 0.17 0.07 12 7 0.25 1 0.04 0.26
B1524 2.5 0.05 13 0.07 3 0.873 88 0.08 0.04 7 3 0.25 0.5 0.02 0.08
B1525 3.5 0.1 14 0.06 3 1.01 108 0.07 0.04 6 4 0.25 0.4 0.02 0.09
B1527 15.6 0.1 46 0.18 5 2.33 109 0.05 0.04 16 8 0.5 1 0.05 0.34
B1528 13.2 0.2 54 0.16 5 2.81 143 0.1 0.05 15 9 0.25 1.1 0.04 0.25
B1529 16.5 0.3 28 0.06 4 1.665 106 0.07 0.06 9 5 0.5 0.8 0.03 0.13
B1530 11.9 0.2 32 0.1 4 1.75 131 0.08 0.09 11 6 0.25 0.7 0.04 0.18
B1531 11.5 0.2 39 0.14 4 1.47 155 0.23 0.12 10 7 0.25 0.6 0.05 0.18
B1532 9.5 0.2 38 0.12 4 1.46 199 0.17 0.18 10 7 0.25 0.6 0.04 0.14
B1533 6.6 0.1 40 0.21 6 1.765 177 0.14 0.1 14 10 0.25 0.6 0.05 0.18
B1534 4.6 0.1 42 0.15 5 1.595 177 0.15 0.1 11 8 0.25 0.7 0.04 0.17
B1535 6.6 0.3 24 0.08 5 1.81 145 0.08 0.1 10 7 0.25 0.7 0.02 0.18
B1536 4.1 0.05 32 0.15 5 1.63 174 0.15 0.07 12 8 0.25 0.8 0.04 0.17
B1537 2.8 0.1 17 0.09 3 1.505 102 0.1 0.06 10 5 0.25 0.7 0.02 0.13
B1538 5.7 0.05 25 0.12 4 1.505 114 0.09 0.06 12 7 0.25 0.7 0.03 0.16
B1539 3.3 0.05 34 0.24 7 1.96 150 0.1 0.07 15 12 0.25 0.8 0.05 0.22
B1540 3.9 0.05 37 0.28 9 2.12 180 0.13 0.07 18 15 0.25 0.9 0.04 0.21
B1541 3.1 0.05 33 0.22 7 1.77 142 0.09 0.04 16 12 0.25 0.8 0.04 0.21
B1542 3.7 0.05 29 0.16 4 1.76 146 0.09 0.07 14 8 0.25 0.8 0.05 0.19
B1543 5.8 0.1 24 0.13 3 1.735 118 0.06 0.04 10 6 0.25 0.7 0.03 0.17
B1544 3.5 0.05 23 0.12 3 1.615 128 0.06 0.04 11 6 0.25 0.8 0.02 0.15
B1545 3.3 0.05 27 0.13 3 1.575 160 0.08 0.06 9 5 0.25 0.7 0.02 0.17
B1546 3.2 0.05 33 0.19 5 1.67 161 0.09 0.05 11 7 0.25 0.8 0.02 0.2
B1547 3.8 0.05 30 0.17 6 1.375 164 0.12 0.06 9 7 0.25 0.6 0.03 0.2
B1548 3.1 0.05 38 0.24 7 1.68 230 0.1 0.05 12 10 0.25 0.8 0.04 0.23
B1549 2.5 0.05 27 0.17 5 1.5 134 0.08 0.03 9 6 0.25 0.7 0.03 0.2
B1550 3 0.05 23 0.13 2 1.18 102 0.11 0.08 7 4 0.25 0.7 0.03 0.16
B1551 3.5 0.05 20 0.13 2 1.4 110 0.12 0.05 7 4 0.25 0.8 0.02 0.13
B1552 3.5 0.05 20 0.12 2 1.235 105 0.1 0.06 7 4 0.25 0.7 0.03 0.13
B1553 2.3 0.05 22 0.14 6 1.635 146 0.1 0.04 8 4 0.5 0.7 0.02 0.18
B1554 2.4 0.05 30 0.18 3 1.385 135 0.18 0.04 9 6 0.25 0.6 0.03 0.18
B1555 4 0.05 35 0.21 3 1.67 107 0.15 0.08 10 5 0.25 0.9 0.04 0.2
B1556 5.7 0.05 24 0.15 2 1.33 125 0.15 0.07 8 5 0.25 0.7 0.03 0.18
B1557 7.2 0.8 21 0.15 3 1.2 97 0.09 0.05 8 5 0.25 0.6 0.02 0.19
B1558 5.1 0.05 22 0.14 2 1.27 118 0.13 0.07 7 4 0.25 0.6 0.02 0.17
B1559 3.5 0.05 15 0.09 2 0.823 71 0.07 0.07 5 2 0.25 0.5 0.01 0.12
B1560 5.4 0.1 21 0.11 2 0.955 106 0.1 0.04 7 4 0.25 0.6 0.02 0.14
B1561 78.9 0.1 16 0.09 2 0.824 76 0.08 0.06 6 3 0.25 0.4 0.01 0.12
B1562 32.2 0.05 18 0.12 3 0.964 70 0.08 0.06 8 5 0.25 0.5 0.02 0.13
B1563 4.8 0.05 20 0.14 3 1.105 118 0.17 0.09 9 5 0.25 0.6 0.03 0.13
B1564 4.2 0.05 27 0.14 4 1.33 88 0.1 0.07 9 5 0.25 0.7 0.03 0.16
B1567 5.8 0.1 16 0.07 7 0.881 139 0.12 0.13 8 5 0.25 0.5 0.03 0.1
B1568 3.9 0.05 22 0.11 4 1.105 163 0.12 0.16 9 5 0.25 0.6 0.03 0.13
B1569 3.1 0.05 35 0.19 5 1.575 211 0.13 0.12 11 7 0.25 0.8 0.03 0.17
B1570 5.5 0.1 34 0.13 5 1.89 158 0.09 0.09 12 7 0.5 0.7 0.02 0.18
B1571 3.7 0.1 26 0.12 6 1.47 140 0.08 0.06 12 7 0.25 0.7 0.04 0.17
B1572 3 0.1 27 0.09 7 1.425 199 0.15 0.09 8 6 0.25 0.5 0.03 0.11
B1573 4.2 0.1 29 0.12 3 1.28 160 0.14 0.07 7 5 0.25 0.5 0.03 0.1
B1574 5.7 0.05 26 0.12 3 1.36 126 0.11 0.07 8 4 0.25 0.6 0.03 0.13
B1575 5.3 0.05 28 0.2 3 1.59 114 0.08 0.06 11 6 0.25 0.6 0.02 0.22
B1576 3.6 0.05 26 0.16 2 1.49 95 0.08 0.05 10 5 0.25 0.6 0.02 0.21
B1577 4.4 0.05 31 0.17 3 1.705 165 0.15 0.06 10 5 0.25 0.7 0.02 0.21
B1578 3.9 0.05 24 0.12 2 1.375 95 0.09 0.03 6 4 0.25 0.7 0.02 0.19
B1579 3.7 0.05 33 0.23 4 1.68 158 0.14 0.08 12 6 0.25 0.8 0.03 0.25
B1580 4.1 0.05 38 0.2 3 1.495 143 0.21 0.14 10 6 0.25 0.9 0.02 0.21
B1581 5.5 0.05 41 0.17 3 1.635 135 0.19 0.22 10 5 0.25 0.7 0.02 0.2
B1582 2.5 0.05 29 0.18 2 1.865 86 0.09 0.08 9 4 0.25 0.8 0.02 0.2
B1583 3.1 0.05 37 0.25 3 1.91 145 0.15 0.05 10 6 0.25 0.7 0.03 0.22
B1584 1.9 0.05 31 0.19 3 1.75 101 0.06 0.06 10 5 0.25 0.8 0.02 0.2
B1585 2.3 0.05 33 0.19 4 2.06 148 0.12 0.06 10 6 0.25 0.8 0.03 0.17
B1586 1.8 0.05 29 0.17 3 1.595 144 0.08 0.05 9 5 0.25 0.7 0.03 0.16
B1587 2 0.05 28 0.21 3 1.675 125 0.09 0.04 9 5 0.25 0.7 0.02 0.2
B1588 2.5 0.05 23 0.22 3 1.595 102 0.09 0.04 11 5 0.25 0.7 0.01 0.17
B1589 42.2 0.1 16 0.1 2 1.05 76 0.1 0.07 6 3 0.25 0.4 0.02 0.13
B1590 6.2 0.05 25 0.2 3 1.44 92 0.12 0.06 11 6 0.25 0.7 0.02 0.19
B1591 4.1 0.05 21 0.13 2 1.205 90 0.15 0.06 7 4 0.25 0.6 0.01 0.13
B1592 8.3 0.1 31 0.17 26 2.23 255 0.13 0.07 23 15 0.7 0.7 0.05 0.25
B1593 15.1 0.05 27 0.15 3 1.15 118 0.16 0.07 8 6 0.25 0.5 0.02 0.19
B1594 3.4 0.05 28 0.19 4 1.275 147 0.19 0.02 10 7 0.25 0.6 0.02 0.15




SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B1596 390600 6617025 0.0005 0.04 6 0.16 6 1.68 0.03 176 1 8 0.03
B1597 390600 6617000 0.0005 0.04 6 0.19 8 1.84 0.03 321 1 9 0.05
B1599 388750 6618600 0.001 0.05 11 0.28 8 2.23 0.05 590 1 17 0.03
B1600 388750 6618575 0.001 0.04 56 0.26 10 2.46 0.04 515 2 16 0.03
B1601 388750 6618550 0.001 0.04 17 0.18 4 1.65 0.03 398 0.5 10 0.02
B1602 388750 6618525 0.001 0.05 5 0.17 5 2.02 0.03 446 1 9 0.02
B1603 388750 6618500 0.0005 0.03 17 0.36 13 2.25 0.03 590 1 18 0.02
B1604 388750 6618475 0.001 0.04 11 0.41 16 2.56 0.05 689 1 22 0.02
B1605 388750 6618450 0.001 0.04 120 0.44 13 2.6 0.08 983 1 21 0.03
B1606 388750 6618425 0.0005 0.05 87 0.4 14 2.74 0.03 677 1 20 0.01
B1607 388750 6618400 0.001 0.05 16 0.43 15 2.58 0.03 884 1 23 0.02
B1608 388750 6618375 0.004 0.16 11 0.44 26 2.62 0.39 965 1 88 0.03
B1609 388750 6618350 0.001 0.06 10 0.31 11 1.95 0.03 563 1 17 0.02
B1610 388750 6618325 0.0005 0.04 6 0.19 6 1.86 0.03 356 1 11 0.02
B1611 388750 6618300 0.001 0.04 10 0.27 9 1.9 0.02 409 1 16 0.02
B1612 388750 6618275 0.0005 0.04 7 0.23 7 1.87 0.04 679 1 14 0.03
B1613 388750 6618250 0.001 0.04 9 0.2 4 1.65 0.04 543 1 14 0.02
B1614 388850 6618600 0.001 0.05 4 0.21 9 2.35 0.03 555 1 14 0.03
B1615 388850 6618575 0.0005 0.04 10 0.23 9 1.98 0.02 365 0.5 13 0.02
B1616 388850 6618550 0.001 0.07 6 0.24 9 2.22 0.04 1040 1 17 0.03
B1617 388850 6618525 0.001 0.07 8 0.23 10 2.01 0.04 1160 1 16 0.04
B1618 388850 6618500 0.001 0.04 8 0.21 8 2.09 0.02 604 1 13 0.04
B1619 388850 6618475 0.0005 0.03 5 0.21 6 1.86 0.03 545 1 12 0.03
B1620 388850 6618450 0.001 0.04 7 0.21 7 2.24 0.03 988 1 13 0.02
B1621 388850 6618425 0.001 0.04 24 0.28 8 2.35 0.06 842 1 16 0.04
B1622 388850 6618400 0.0005 0.05 13 0.2 6 2.21 0.04 662 1 11 0.04
B1623 388850 6618375 0.001 0.14 33 0.26 14 2.6 0.23 1020 1 32 0.04
B1624 388850 6618350 0.0005 0.05 82 0.18 7 2.02 0.04 571 1 14 0.02
B1625 388850 6618325 0.001 0.03 200 0.25 6 2.66 0.03 603 1 15 0.02
B1626 388850 6618300 0.0005 0.05 112 0.2 7 2.6 0.04 984 1 14 0.02
B1627 388850 6618275 0.0005 0.04 66 0.21 10 2.37 0.03 883 1 16 0.02
B1628 388850 6618250 0.001 0.05 45 0.21 14 3.26 0.04 1140 1 18 0.03
B1630 388850 6617925 0.001 0.03 6 0.27 11 2 0.02 762 1 15 0.02
B1631 388850 6617900 0.001 0.03 6 0.3 17 1.92 0.03 1360 1 18 0.02
B1632 388850 6617875 0.001 0.05 6 0.34 27 2.63 0.04 2040 1 21 0.05
B1635 388850 6617800 0.0005 0.03 9 0.33 20 2.06 0.05 1140 1 18 0.03
B1639 388850 6617700 0.005 0.03 2 0.24 15 2.43 0.01 375 0.5 10 0.02
B1640 388850 6617675 0.004 0.04 9 0.37 20 2.4 0.04 1020 1 15 0.03
B1641 388850 6617650 0.003 0.05 6 0.42 20 2.55 0.07 1705 1 15 0.04
B1642 388850 6617625 0.002 0.04 2 0.43 11 2.82 0.04 1220 1 8 0.03
B1643 388850 6617600 0.001 0.03 4 0.36 14 2.1 0.04 1075 1 13 0.03
B1644 388850 6617575 0.001 0.03 5 0.29 19 2.69 0.05 860 1 16 0.02
B1645 388850 6617550 0.001 0.03 15 0.27 14 2.06 0.05 1335 1 15 0.02
B1646 388850 6617525 0.001 0.04 6 0.36 20 2.55 0.05 1170 1 16 0.03
B1647 388850 6617500 0.001 0.03 5 0.37 21 2.65 0.05 1220 1 17 0.04
B1648 388850 6617475 0.003 0.04 7 0.28 18 2.36 0.05 892 1 15 0.02
B1649 388850 6617450 0.006 0.04 3 0.27 15 2.3 0.05 1415 1 13 0.03
B1650 388850 6617425 0.001 0.03 2 0.31 12 1.95 0.04 694 1 12 0.02
B1651 388850 6617400 0.0005 0.02 1 0.18 6 1.45 0.03 586 0.5 10 0.02
B1653 388950 6618600 0.001 0.06 7 0.21 7 2.23 0.04 573 1 15 0.04
B1654 388950 6618575 0.001 0.08 10 0.23 6 1.83 0.08 193 1 15 0.03
B1655 388950 6618550 0.001 0.06 8 0.2 7 1.91 0.04 467 0.5 10 0.03
B1656 388950 6618525 0.0005 0.04 8 0.22 10 2.1 0.06 592 0.5 26 0.03
B1657 388950 6618500 0.001 0.05 6 0.21 8 2.42 0.04 808 1 14 0.03
B1658 388950 6618475 0.007 0.04 5 0.14 10 1.31 0.05 541 1 12 0.07
B1659 388950 6618450 0.003 0.04 8 0.22 9 2.25 0.04 475 1 17 0.02
B1660 388950 6618425 0.001 0.04 15 0.24 10 2.35 0.05 1225 1 17 0.05
B1661 388950 6618400 0.001 0.13 11 0.19 8 2.16 0.05 1060 1 15 0.05
B1662 388950 6618375 0.006 0.1 286 0.18 14 2.13 0.36 1995 1 24 0.1
B1663 388950 6618350 0.001 0.04 15 0.22 27 1.99 0.05 568 1 14 0.09
B1664 388950 6618325 0.001 0.04 9 0.19 11 1.81 0.09 1570 1 14 0.31
B1665 388950 6618300 0.001 0.04 6 0.21 10 2.15 0.03 1100 1 13 0.03
B1666 388950 6618275 0.0005 0.05 7 0.19 8 1.86 0.04 973 0.5 11 0.03
B1667 388950 6618250 0.0005 0.05 7 0.2 8 2 0.04 1045 1 11 0.03
B1668 388950 6618225 0.0005 0.04 6 0.19 8 1.86 0.04 997 0.5 11 0.03
B1669 388950 6618200 0.0005 0.04 6 0.2 8 1.98 0.04 1020 0.5 11 0.03
B1670 388950 6618175 0.0005 0.04 6 0.19 8 1.73 0.03 952 0.5 10 0.03
B1671 388950 6618150 0.001 0.04 7 0.19 7 1.91 0.02 831 0.5 11 0.03
B1672 388950 6618000 0.001 0.02 8 0.56 27 2.63 0.03 768 2 27 0.02
B1673 388950 6617975 0.001 0.03 8 0.56 27 2.73 0.03 758 2 27 0.02
B1674 388950 6617950 0.001 0.03 13 0.5 26 2.78 0.05 1780 2 26 0.04
B1675 388950 6617925 0.0005 0.03 5 0.39 15 2.36 0.04 1315 1 18 0.03
B1676 388950 6617900 0.001 0.03 6 0.38 22 2.14 0.06 1940 1 21 0.03
B1677 388950 6617875 0.001 0.03 10 0.56 16 2.85 0.05 964 2 22 0.05
B1678 388950 6617850 0.001 0.06 2 0.38 14 1.85 0.05 498 1 19 0.05
B1679 388950 6617825 0.0005 0.06 5 0.39 19 2.29 0.07 2020 1 23 0.05
B1681 388950 6617775 0.001 0.05 11 0.44 19 2.78 0.05 790 1 20 0.03
B1682 388950 6617750 0.001 0.04 5 0.42 20 2.6 0.05 1135 2 17 0.04
B1683 388950 6617725 0.001 0.05 7 0.42 19 2.18 0.06 1050 1 20 0.04
B1684 388950 6617700 0.0005 0.02 6 0.39 18 2.21 0.02 916 1 16 0.02




SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B1596 1.8 0.05 25 0.16 2 1.35 93 0.07 0.03 9 5 0.25 0.7 0.03 0.12
B1597 4.4 0.05 32 0.19 3 1.525 122 0.14 0.08 10 5 0.25 0.7 0.03 0.17
B1599 7.6 0.3 40 0.11 4 1.31 103 0.15 0.11 7 5 0.25 0.4 0.05 0.18
B1600 45.8 0.6 43 0.1 4 1.04 93 0.13 0.08 8 7 0.25 0.3 0.05 0.14
B1601 9.2 0.1 19 0.11 2 1.175 91 0.14 0.07 7 3 0.25 0.5 0.04 0.16
B1602 5.6 0.1 19 0.11 2 1.04 101 0.1 0.03 8 4 0.25 0.5 0.03 0.16
B1603 14.3 0.2 43 0.23 2 1.34 137 0.18 0.06 9 5 0.25 0.4 0.06 0.29
B1604 21.9 0.1 60 0.31 3 1.73 158 0.2 0.06 12 7 0.25 0.5 0.07 0.33
B1605 29 0.3 54 0.2 6 1.515 187 0.2 0.13 9 8 0.25 0.5 0.07 0.21
B1606 130 0.2 45 0.24 4 1.59 162 0.3 0.05 11 7 0.25 0.6 0.06 0.19
B1607 16.1 0.05 68 0.39 6 2.06 194 0.28 0.12 13 10 0.25 0.9 0.06 0.29
B1608 87.2 0.05 92 0.46 7 2.31 229 0.42 0.08 19 10 0.25 16 0.05 0.28
B1609 5.7 0.05 45 0.29 4 1.66 171 0.21 0.08 10 6 0.25 0.8 0.03 0.25
B1610 7 0.05 29 0.19 3 1.25 87 0.09 0.07 8 4 0.25 0.6 0.02 0.22
B1611 5.7 0.05 36 0.25 2 1.48 126 0.26 0.08 9 4 0.25 0.7 0.05 0.26
B1612 5.4 0.05 26 0.19 2 1.365 132 0.35 0.16 8 3 0.25 0.7 0.03 0.2
B1613 6.6 0.05 22 0.16 2 1.31 87 0.19 0.07 6 3 0.25 0.9 0.02 0.19
B1614 4.3 0.05 44 0.3 4 1.86 133 0.14 0.07 15 9 0.25 0.8 0.03 0.35
B1615 4.6 0.05 31 0.19 3 1.37 101 0.13 0.05 13 6 0.25 0.4 0.04 0.25
B1616 3.7 0.1 32 0.15 6 1.33 137 0.24 0.09 11 5 0.25 0.5 0.04 0.23
B1617 4.1 0.05 42 0.2 4 1.76 190 0.25 0.13 10 6 0.25 0.5 0.04 0.27
B1618 4.2 0.05 36 0.2 3 1.585 147 0.18 0.1 10 5 0.25 0.5 0.03 0.39
B1619 5 0.05 30 0.12 3 1.205 132 0.19 0.09 7 4 0.25 0.4 0.03 0.2
B1620 4.9 0.2 31 0.18 4 1.42 150 0.19 0.06 10 6 0.25 0.5 0.04 0.27
B1621 22.8 4.5 41 0.14 4 1.4 180 0.26 0.14 9 7 0.25 0.4 0.04 0.22
B1622 32.7 2.5 26 0.15 4 1.26 123 0.21 0.09 11 6 0.25 0.5 0.04 0.17
B1623 177.5 0.3 39 0.25 28 2.39 164 0.13 0.07 15 9 0.8 0.7 0.05 0.32
B1624 83 0.4 25 0.13 6 1.05 96 0.13 0.05 8 6 0.25 0.4 0.03 0.2
B1625 118 2.3 30 0.1 3 1.02 116 0.18 0.07 9 7 0.25 0.4 0.05 0.15
B1626 90 2.1 27 0.11 3 1.07 158 0.31 0.04 9 6 0.25 0.3 0.05 0.12
B1627 39 0.6 40 0.2 7 1.555 135 0.22 0.04 10 7 0.25 0.4 0.04 0.17
B1628 35.3 0.1 76 0.45 9 2.44 159 0.28 0.05 19 15 0.25 0.8 0.05 0.24
B1630 3.9 0.05 27 0.16 4 1.105 90 0.09 0.05 12 5 0.25 0.5 0.06 0.23
B1631 2.8 0.05 32 0.2 5 1.335 123 0.14 0.05 13 7 0.25 0.5 0.07 0.27
B1632 4 0.05 63 0.33 14 1.835 158 0.41 0.18 26 12 0.25 0.8 0.08 0.32
B1635 3.5 0.1 42 0.24 8 1.52 122 0.45 0.1 10 8 0.25 0.5 0.08 0.17
B1639 2.6 0.05 47 0.36 9 1.635 60 0.2 0.05 23 8 0.25 1.6 0.03 0.19
B1640 4.5 0.05 42 0.27 5 1.71 117 0.31 0.15 15 8 0.25 0.7 0.09 0.23
B1641 4.8 0.05 45 0.31 8 2.07 150 0.29 0.12 18 12 0.25 0.9 0.1 0.31
B1642 4.6 0.05 35 0.32 9 1.85 75 0.46 0.08 23 12 0.25 1.7 0.08 0.09
B1643 3.3 0.05 29 0.2 6 1.485 100 0.24 0.09 14 7 0.25 0.7 0.07 0.17
B1644 7.4 0.2 35 0.24 8 1.91 101 0.2 0.06 15 8 0.25 0.8 0.03 0.27
B1645 22.1 0.5 29 0.2 5 1.505 134 0.17 0.11 13 8 0.25 0.8 0.06 0.23
B1646 4.4 0.2 40 0.28 5 2.21 150 0.24 0.1 17 10 0.25 0.9 0.07 0.3
B1647 4.2 0.1 42 0.3 6 2.46 158 0.24 0.1 18 10 0.25 1 0.07 0.32
B1648 3.3 0.1 33 0.25 5 1.85 112 0.23 0.11 17 8 0.25 0.9 0.06 0.27
B1649 3.4 0.1 34 0.26 5 1.725 133 0.2 0.09 16 8 0.25 0.9 0.07 0.22
B1650 2.2 0.05 29 0.22 4 1.59 84 0.16 0.06 11 6 0.25 0.9 0.04 0.17
B1651 2.1 0.05 18 0.15 3 1.06 83 0.09 0.02 8 4 0.25 0.7 0.03 0.12
B1653 5.2 0.1 30 0.22 4 1.985 147 0.21 0.1 12 6 0.25 0.9 0.04 0.2
B1654 11.6 0.2 25 0.15 2 1.635 102 0.11 0.04 10 5 0.25 0.5 0.02 0.23
B1655 4.4 0.05 30 0.18 3 1.295 121 0.17 0.07 10 5 0.25 0.5 0.03 0.23
B1656 6.1 0.1 39 0.24 3 1.735 133 0.42 0.14 12 7 0.25 0.7 0.04 0.23
B1657 5.1 0.1 33 0.16 4 1.43 171 0.28 0.07 10 6 0.25 0.5 0.03 0.19
B1658 6.4 0.1 40 0.19 3 1.045 156 0.57 0.25 6 5 0.25 0.3 0.02 0.15
B1659 6.2 0.1 30 0.17 3 1.78 127 0.14 0.05 11 6 0.25 0.5 0.03 0.21
B1660 41.4 1.2 47 0.18 5 1.425 204 0.29 0.17 13 6 0.25 0.6 0.05 0.28
B1661 92.2 0.4 34 0.15 4 1.38 159 0.29 0.18 10 6 0.25 0.6 0.02 0.19
B1662 2440 14.6 49 0.1 8 1.045 202 0.74 0.49 7 7 0.25 0.4 0.02 0.17
B1663 29 0.2 26 0.15 4 1.2 112 0.15 0.05 9 4 0.25 0.5 0.03 0.22
B1664 21.7 0.2 39 0.22 4 1.31 226 0.6 0.37 10 7 0.25 0.5 0.04 0.23
B1665 5.3 0.1 38 0.25 4 1.7 191 0.22 0.04 11 8 0.25 0.6 0.03 0.26
B1666 25.7 0.2 32 0.18 3 1.44 162 0.35 0.07 9 6 0.25 0.6 0.04 0.21
B1667 25.1 0.2 32 0.18 3 1.415 166 0.37 0.08 10 6 0.25 0.6 0.03 0.21
B1668 23.7 0.2 32 0.18 3 1.48 165 0.35 0.06 9 6 0.25 0.6 0.03 0.21
B1669 23.3 0.2 31 0.18 3 1.39 163 0.36 0.08 9 5 0.25 0.5 0.03 0.21
B1670 22.4 0.2 31 0.18 3 1.38 154 0.33 0.05 9 5 0.25 0.6 0.04 0.21
B1671 22.5 0.4 30 0.17 3 1.33 137 0.29 0.05 9 5 0.25 0.5 0.03 0.21
B1672 4.1 0.05 53 0.32 10 2.06 102 0.12 0.07 11 9 0.25 0.8 0.1 0.28
B1673 4.1 0.05 52 0.32 10 2.11 102 0.12 0.06 12 9 0.25 0.9 0.12 0.28
B1674 6.2 0.1 58 0.33 11 2.09 166 0.33 0.13 14 10 0.25 0.7 0.12 0.24
B1675 4.2 0.05 41 0.27 6 1.61 153 0.2 0.11 12 8 0.25 0.6 0.06 0.28
B1676 4.1 0.05 45 0.25 8 1.68 175 0.3 0.14 11 10 0.25 0.6 0.08 0.27
B1677 7.2 0.1 40 0.19 5 1.565 120 0.19 0.09 11 7 0.25 0.5 0.11 0.16
B1678 2.4 0.05 32 0.22 6 2.52 101 0.19 0.07 16 8 0.6 1.1 0.04 0.24
B1679 3 0.05 50 0.23 9 1.98 166 0.29 0.13 13 9 0.7 1 0.08 0.22
B1681 6.4 0.2 47 0.32 6 2.15 95 0.14 0.06 18 9 0.25 0.8 0.08 0.31
B1682 5.6 0.05 53 0.32 6 1.95 121 0.23 0.16 13 9 0.25 0.8 0.08 0.28
B1683 3.7 0.05 40 0.29 6 1.865 124 0.16 0.08 14 8 0.6 0.8 0.08 0.29
B1684 2.8 0.05 39 0.3 5 1.685 107 0.16 0.04 15 9 0.25 0.8 0.09 0.34




SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B1686 388950 6617650 0.0005 0.02 3 0.31 18 2.02 0.03 722 1 13 0.02
B1687 388950 6617625 0.001 0.03 19 0.29 12 2.21 0.02 678 1 10 0.03
B1688 388950 6617600 0.001 0.02 14 0.31 12 1.67 0.05 755 1 12 0.02
B1689 388950 6617575 0.0005 0.03 8 0.39 15 2.6 0.05 1135 1 18 0.04
B1690 388950 6617550 0.0005 0.03 6 0.29 13 2.27 0.04 834 1 12 0.03
B1691 388950 6617525 0.001 0.04 3 0.31 16 2.32 0.06 1415 1 15 0.05
B1692 388950 6617500 0.0005 0.02 5 0.29 14 2.24 0.03 904 1 11 0.03
B1693 388950 6617475 0.0005 0.03 3 0.3 11 2.01 0.04 937 1 13 0.05
B1694 388950 6617450 0.0005 0.02 1 0.35 15 2.14 0.03 760 1 13 0.03
B1695 388950 6617425 0.015 0.03 2 0.26 11 2.72 0.04 1060 1 12 0.02
B1696 388950 6617400 0.004 0.02 2 0.26 11 2.31 0.04 976 1 11 0.02
B1697 388950 6617375 0.002 0.02 2 0.27 11 2.49 0.03 1035 1 11 0.02
B1698 388950 6617350 0.001 0.02 2 0.26 11 2.33 0.05 1010 1 12 0.02
B1699 388950 6617325 0.0005 0.02 3 0.27 11 2.34 0.03 1030 1 12 0.02
B1700 389050 6618475 0.0005 0.05 5 0.2 11 2.02 0.05 1300 0.5 13 0.05
B1701 389050 6618450 0.0005 0.04 6 0.19 9 2.19 0.04 945 0.5 11 0.03
B1702 389050 6618425 0.001 0.05 7 0.21 10 1.95 0.05 1045 0.5 12 0.04
B1703 389050 6618400 0.0005 0.06 5 0.15 10 1.45 0.07 478 1 12 0.11
B1704 389050 6618375 0.0005 0.05 9 0.2 10 2.26 0.05 1040 1 15 0.05
B1705 389050 6618350 0.0005 0.04 9 0.19 9 2.26 0.04 804 1 15 0.02
B1706 389050 6618325 0.0005 0.04 9 0.19 8 1.95 0.04 735 1 15 0.02
B1707 389050 6618300 0.0005 0.04 10 0.19 9 2.19 0.04 815 1 15 0.02
B1708 389050 6618275 0.0005 0.05 107 0.22 9 2.34 0.07 1305 1 18 0.05
B1709 389050 6618250 0.001 0.06 97 0.2 10 2.36 0.08 1450 1 17 0.07
B1710 389050 6618225 0.001 0.05 87 0.19 10 2.19 0.09 1510 1 16 0.08
B1711 389050 6618200 0.001 0.05 92 0.2 10 2.28 0.08 1400 1 17 0.06
B1712 389050 6618175 0.003 0.06 98 0.21 10 2.15 0.08 1445 1 18 0.06
B1713 389050 6618150 0.0005 0.03 5 0.35 13 2.46 0.04 943 1 21 0.03
B1714 389050 6618125 0.0005 0.04 12 0.39 15 2.59 0.08 1745 1 22 0.03
B1715 389050 6618100 0.001 0.03 9 0.25 10 2.37 0.04 989 1 15 0.03
B1716 389050 6618075 0.0005 0.03 125 0.27 13 2.47 0.07 1685 1 18 0.04
B1717 389050 6618050 0.0005 0.02 176 0.28 9 2.44 0.04 498 1 16 0.02
B1718 389050 6618025 0.016 0.04 28 0.38 15 2.21 0.07 1010 1 17 0.03
B1719 389050 6618000 0.004 0.04 12 0.33 18 2.2 0.05 755 1 17 0.03
B1720 389050 6617975 0.001 0.04 8 0.23 11 2.01 0.03 601 1 13 0.04
B1721 389050 6617950 0.001 0.03 5 0.28 10 1.76 0.03 960 1 14 0.04
B1722 389050 6617925 0.001 0.03 6 0.15 7 1.36 0.03 211 0.5 10 0.03
B1725 389050 6617850 0.001 0.02 4 0.32 11 1.48 0.02 645 2 14 0.04
B1726 389050 6617825 0.0005 0.03 2 0.33 9 1.42 0.04 875 1 15 0.04
B1727 389050 6617800 0.0005 0.03 3 0.33 10 1.39 0.04 887 2 15 0.05
B1729 389050 6617750 0.001 0.03 2 0.33 9 1.28 0.03 877 1 14 0.05
B1730 389050 6617725 0.0005 0.03 3 0.32 9 1.24 0.04 875 1 14 0.05
B1731 389050 6617700 0.001 0.04 68 0.4 16 2.13 0.04 1120 2 21 0.04
B1732 389050 6617675 0.0005 0.03 11 0.3 10 1.64 0.03 503 1 10 0.03
B1733 389050 6617650 0.001 0.03 2 0.31 12 1.38 0.02 1000 1 16 0.04
B1734 389050 6617625 0.001 0.03 7 0.47 23 2.3 0.03 1380 1 17 0.04
B1735 389050 6617600 0.001 0.03 5 0.4 17 1.98 0.04 989 1 13 0.04
B1736 389050 6617575 0.001 0.04 3 0.36 17 1.88 0.03 949 1 12 0.04
B1737 389050 6617550 0.001 0.04 5 0.28 11 1.6 0.03 529 1 10 0.02
B1738 389050 6617525 0.0005 0.03 5 0.38 15 1.84 0.03 648 1 13 0.03
B1739 389050 6617500 0.001 0.02 6 0.39 13 1.72 0.04 987 2 16 0.03
B1740 389050 6617475 0.0005 0.03 6 0.31 8 1.64 0.04 338 1 9 0.03
B1741 389050 6617450 0.0005 0.03 6 0.27 9 1.4 0.05 418 2 11 0.03
B1742 389050 6617425 0.0005 0.04 2 0.3 10 1.44 0.05 662 1 9 0.04
B1743 389050 6617400 0.001 0.03 4 0.29 15 1.76 0.03 778 2 10 0.04
B1744 389050 6617375 0.001 0.03 7 0.34 15 1.89 0.04 945 1 12 0.04
B1745 389050 6617350 0.001 0.04 29 0.29 17 1.79 0.03 783 2 11 0.03
B1746 389050 6617325 0.001 0.03 4 0.29 11 1.33 0.06 1270 1 13 0.05
B1747 389050 6617300 0.008 0.04 4 0.33 24 1.92 0.04 1620 1 13 0.03
B1748 389050 6617275 0.002 0.03 3 0.3 22 1.5 0.05 1640 1 11 0.04
B1749 389050 6617250 0.001 0.03 3 0.29 15 1.46 0.03 624 2 10 0.03
B1750 389050 6617225 0.001 0.04 4 0.31 18 1.64 0.03 1030 1 14 0.03
B1751 389050 6617200 0.001 0.03 3 0.28 15 1.64 0.03 851 2 11 0.03
B1752 389050 6617175 0.001 0.03 3 0.28 17 1.58 0.04 615 1 13 0.03
B1753 389050 6617150 0.001 0.03 2 0.26 12 1.54 0.04 1190 1 11 0.03
B1754 389150 6618475 0.0005 0.03 4 0.18 9 1.29 0.04 909 1 12 0.06
B1755 389150 6618450 0.0005 0.04 5 0.23 11 1.75 0.04 884 1 12 0.05
B1756 389150 6618425 0.0005 0.03 11 0.22 6 1.63 0.03 705 1 12 0.04
B1757 389150 6618400 0.0005 0.05 12 0.23 8 1.61 0.05 502 2 13 0.04
B1758 389150 6618375 0.002 0.05 7 0.29 13 2.12 0.07 2440 1 19 0.09
B1759 389150 6618350 0.001 0.03 6 0.15 6 1.21 0.03 676 1 10 0.06
B1760 389150 6618325 0.0005 0.04 7 0.24 9 1.67 0.03 524 1 14 0.03
B1761 389150 6618300 0.0005 0.05 30 0.28 13 2.06 0.03 762 2 16 0.05
B1762 389150 6618275 0.001 0.05 6 0.23 7 1.96 0.03 588 1 11 0.05
B1763 389150 6618250 0.0005 0.02 5 0.25 6 1.67 0.02 684 1 11 0.04
B1764 389150 6618225 0.0005 0.05 6 0.26 10 1.98 0.03 641 1 12 0.04
B1765 389150 6618200 0.001 0.04 7 0.37 19 2.12 0.03 1380 1 17 0.05
B1766 389150 6618175 0.001 0.03 3 0.3 8 1.4 0.02 580 0.5 12 0.04
B1767 389150 6618150 0.0005 0.03 5 0.26 10 1.32 0.04 1100 2 14 0.06
B1768 389150 6618125 0.0005 0.05 6 0.4 18 1.97 0.04 1220 1 34 0.05




SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B1686 2.5 0.05 31 0.22 5 1.575 99 0.13 0.03 13 7 0.25 0.8 0.06 0.21
B1687 12.9 0.1 28 0.19 3 1.405 99 0.21 0.05 12 6 0.25 0.6 0.06 0.19
B1688 22.3 0.05 24 0.17 3 1.34 96 0.1 0.04 10 5 0.25 0.7 0.05 0.23
B1689 7.1 0.1 36 0.24 9 1.86 121 0.22 0.13 16 8 0.25 0.9 0.11 0.24
B1690 38.8 0.1 28 0.22 6 1.535 93 0.27 0.07 13 8 0.25 0.7 0.06 0.17
B1691 5.2 0.05 49 0.34 10 1.805 131 0.37 0.22 14 11 0.25 0.9 0.06 0.16
B1692 2.6 0.05 29 0.26 6 1.845 105 0.21 0.08 15 9 0.25 1 0.07 0.19
B1693 2.9 0.05 25 0.2 4 1.63 93 0.35 0.15 10 6 0.25 0.9 0.05 0.11
B1694 1.7 0.05 34 0.24 5 1.805 98 0.21 0.09 11 8 0.25 1 0.06 0.11
B1695 2.4 0.05 30 0.3 8 2.14 109 0.25 0.12 18 12 0.25 1.2 0.05 0.18
B1696 2.2 0.05 29 0.29 8 2.07 106 0.24 0.1 16 11 0.25 1.2 0.06 0.16
B1697 2.3 0.05 29 0.3 8 2.07 106 0.24 0.1 17 12 0.25 1.2 0.06 0.15
B1698 2.3 0.05 30 0.3 8 2.1 107 0.24 0.1 18 12 0.25 1.2 0.07 0.16
B1699 2.2 0.05 29 0.3 8 2.01 104 0.24 0.09 17 12 0.25 1.2 0.06 0.15
B1700 6.6 0.05 46 0.23 5 1.505 224 0.57 0.19 15 7 0.25 0.7 0.04 0.16
B1701 7.2 0.05 36 0.23 3 1.355 171 0.4 0.1 12 8 0.25 0.6 0.04 0.17
B1702 6.1 0.05 42 0.24 4 1.48 179 0.34 0.11 13 8 0.25 0.8 0.04 0.25
B1703 7.4 0.1 30 0.2 3 1.415 180 0.63 0.16 8 5 0.25 0.4 0.03 0.1
B1704 8.8 0.1 34 0.2 3 1.685 221 0.48 0.16 10 6 0.25 0.6 0.05 0.19
B1705 6.2 0.1 28 0.14 3 1.26 167 0.28 0.05 11 6 0.25 0.5 0.04 0.15
B1706 6.1 0.1 28 0.14 3 1.255 161 0.27 0.06 9 6 0.25 0.5 0.04 0.15
B1707 6.8 0.1 29 0.14 3 1.215 168 0.29 0.06 10 6 0.25 0.4 0.03 0.17
B1708 53.6 1 36 0.16 4 1.5 215 0.37 0.12 9 6 0.25 0.6 0.04 0.18
B1709 58 1.4 36 0.15 4 1.28 229 0.49 0.17 9 6 0.25 0.5 0.04 0.18
B1710 52.2 1.4 38 0.16 4 1.245 236 0.62 0.2 9 6 0.25 0.5 0.03 0.17
B1711 53.7 1.4 35 0.15 4 1.295 224 0.46 0.16 9 6 0.25 0.5 0.04 0.18
B1712 54.5 1.3 36 0.16 4 1.315 230 0.51 0.16 10 7 0.25 0.5 0.05 0.16
B1713 5.1 0.05 44 0.22 6 1.645 144 0.22 0.08 10 7 0.25 0.8 0.07 0.14
B1714 44.5 0.2 48 0.19 8 1.58 181 0.36 0.1 12 10 0.25 0.5 0.07 0.15
B1715 31.7 0.5 43 0.21 5 1.62 135 0.19 0.07 10 6 0.25 0.6 0.05 0.14
B1716 26.4 1.3 48 0.2 7 1.55 208 0.52 0.19 9 7 0.25 0.5 0.05 0.1
B1717 45.7 6.7 33 0.13 5 1.235 104 0.14 0.06 8 4 0.25 0.3 0.05 0.11
B1718 10.6 1.9 35 0.21 5 1.52 166 0.35 0.08 9 6 0.25 0.6 0.06 0.15
B1719 10.1 0.1 37 0.24 3 1.61 199 0.26 0.07 10 6 0.25 0.6 0.05 0.24
B1720 10.1 0.05 45 0.38 6 1.905 157 0.27 0.07 50 7 0.25 0.8 0.03 0.25
B1721 13.1 0.1 31 0.19 6 1.55 124 0.16 0.1 75 8 0.25 0.8 0.05 0.22
B1722 5.6 0.2 19 0.21 4 1.09 58 0.11 0.02 40 4 0.5 1.3 0.02 0.12
B1725 2.5 0.05 20 0.14 5 1.215 95 0.2 0.05 62 5 0.25 0.7 0.05 0.16
B1726 2.1 0.05 21 0.14 5 1.395 140 0.21 0.04 68 5 0.25 0.8 0.04 0.13
B1727 2.5 0.05 21 0.14 5 1.34 143 0.23 0.05 81 6 0.25 0.8 0.04 0.13
B1729 2.6 0.05 19 0.13 5 1.195 135 0.23 0.06 66 6 0.25 0.8 0.04 0.13
B1730 2.7 0.05 19 0.13 5 1.055 127 0.23 0.05 33 5 0.25 0.7 0.04 0.12
B1731 93.8 0.4 39 0.24 12 1.79 139 0.14 0.09 64 8 0.7 0.6 0.07 0.28
B1732 22.9 0.1 26 0.18 4 1.195 91 0.09 0.04 31 6 0.25 0.5 0.05 0.18
B1733 2.8 0.1 31 0.18 9 1.585 133 0.16 0.04 81 7 0.5 0.8 0.03 0.14
B1734 3.3 0.05 50 0.38 9 1.75 148 0.14 0.04 32 11 0.25 0.7 0.11 0.42
B1735 34.4 0.1 36 0.26 6 1.565 142 0.16 0.05 59 10 0.25 0.6 0.07 0.24
B1736 3.6 0.05 34 0.29 5 1.515 133 0.22 0.06 31 8 0.25 0.9 0.05 0.24
B1737 4 0.05 24 0.16 5 1.135 91 0.14 0.04 60 6 0.25 0.6 0.05 0.16
B1738 2.2 0.05 23 0.17 6 1.205 108 0.14 0.03 29 7 0.25 0.7 0.07 0.19
B1739 2.6 0.05 24 0.13 7 1.165 117 0.13 0.05 61 7 0.5 0.7 0.06 0.14
B1740 12.8 0.2 19 0.1 2 0.849 75 0.15 0.05 36 5 0.25 0.4 0.06 0.11
B1741 49.5 0.7 21 0.12 3 1.025 89 0.09 0.03 64 5 0.25 0.4 0.05 0.13
B1742 5.7 0.05 23 0.19 4 1.06 91 0.18 0.04 36 6 0.25 0.7 0.05 0.16
B1743 4.9 0.1 29 0.23 5 1.555 123 0.29 0.03 93 8 0.25 0.8 0.05 0.23
B1744 18.6 0.1 32 0.25 5 1.525 148 0.23 0.04 34 8 0.25 0.7 0.07 0.23
B1745 13.8 0.6 28 0.21 5 1.515 133 0.19 0.03 94 8 0.25 0.7 0.05 0.22
B1746 5.8 0.1 25 0.21 4 1.445 146 0.44 0.08 60 7 0.25 0.8 0.04 0.2
B1747 2.9 0.05 36 0.27 6 1.725 147 0.19 0.03 69 11 0.25 1 0.05 0.18
B1748 3.5 0.05 34 0.2 5 1.225 139 0.3 0.06 40 8 0.25 0.8 0.05 0.15
B1749 1.6 0.05 27 0.19 5 1.21 81 0.14 0.04 77 7 0.25 0.6 0.05 0.21
B1750 1.2 0.1 31 0.22 7 1.325 109 0.11 0.02 31 8 0.25 0.6 0.07 0.23
B1751 1.7 0.05 31 0.22 6 1.52 116 0.15 0.02 90 9 0.25 0.8 0.05 0.2
B1752 1.3 0.05 26 0.2 7 1.495 95 0.06 <0.02 31 7 0.25 0.7 0.05 0.2
B1753 2 0.05 22 0.18 6 1.4 128 0.09 <0.02 63 8 0.25 0.7 0.05 0.22
B1754 4.6 0.1 30 0.2 3 1.315 280 0.45 0.14 31 5 0.25 0.5 0.03 0.12
B1755 8.2 0.1 37 0.21 4 1.49 206 0.22 0.07 61 7 0.25 0.6 0.04 0.22
B1756 10.1 0.1 28 0.16 2 1.165 134 0.17 0.07 30 4 0.25 0.4 0.03 0.2
B1757 5.5 0.1 32 0.13 4 1.445 124 0.24 0.08 44 4 0.25 0.5 0.03 0.17
B1758 10.5 0.1 72 0.2 6 1.4 238 0.51 0.51 19 7 0.6 0.4 0.05 0.21
B1759 5 0.05 24 0.11 3 1.335 100 0.21 0.08 73 4 0.25 0.8 0.02 0.13
B1760 2.2 0.05 39 0.2 6 1.285 89 0.13 0.03 21 6 0.25 0.6 0.03 0.11
B1761 7.5 0.1 33 0.15 5 1.4 152 0.26 0.05 50 6 0.25 0.4 0.05 0.11
B1762 3.8 0.05 42 0.19 4 1.3 117 0.15 0.08 19 4 0.25 0.5 0.04 0.13
B1763 2.4 0.05 23 0.16 4 1.355 122 0.12 0.04 45 4 0.25 0.6 0.04 0.19
B1764 3.4 0.05 33 0.19 2 1.29 128 0.21 0.09 22 4 0.25 0.6 0.04 0.23
B1765 6.8 0.05 42 0.24 5 1.61 198 0.45 0.11 40 8 0.25 0.6 0.06 0.21
B1766 2.6 0.05 30 0.22 5 1.35 91 0.18 0.08 20 5 0.25 0.8 0.04 0.15
B1767 4.6 0.1 24 0.16 4 1.09 161 0.5 0.14 47 6 0.25 0.4 0.04 0.15
B1768 3.7 0.05 34 0.24 13 1.61 198 0.21 0.04 19 9 1 0.6 0.05 0.18




SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B1770 389150 6618075 0.0005 0.03 6 0.29 9 1.35 0.03 585 1 14 0.04
B1771 389150 6618050 0.002 0.05 10 0.31 14 2.09 0.06 1340 2 18 0.06
B1772 389150 6618025 0.001 0.04 5 0.31 18 1.8 0.06 2160 1 20 0.05
B1774 389150 6617975 0.0005 0.03 1 0.15 3 0.78 0.03 143 0.5 5 0.04
B1777 389150 6617900 0.009 0.14 5 0.28 17 1.76 0.06 902 1 21 0.07
B1778 389150 6617875 0.003 0.06 3 0.21 7 1.29 0.05 800 0.5 11 0.05
B1779 389150 6617850 0.002 0.05 2 0.25 9 1.75 0.03 510 1 11 0.04
B2001 391400 6617025 0.004 0.05 9 0.15 7 1.93 0.03 225 0.5 9 0.03
B2002 391401 6617000 0.011 0.04 24 0.13 7 2.74 0.03 387 1 11 0.02
B2003 391415 6616975 0.014 0.03 12 0.15 8 1.83 0.04 1055 0.5 10 0.03
B2004 391410 6616950 0.004 0.04 3 0.13 4 1.81 0.02 235 0.5 8 0.02
B2008 391500 6617095 0.006 0.06 6 0.22 9 2.06 0.07 595 0.5 22 0.02
B2009 391501 6617075 0.029 0.15 14 0.32 13 2.28 0.3 449 1 57 0.02
B2010 391499 6617051 0.003 0.05 7 0.25 11 2.39 0.06 578 1 22 0.02
B2011 391500 6617025 0.002 0.03 9 0.15 4 1.72 0.04 289 1 9 0.01
B2012 391500 6617000 0.007 0.03 19 0.13 5 2.24 0.04 333 1 10 0.03
B2013 391500 6616975 0.028 0.03 97 0.15 6 2 0.11 122 1 14 0.03
B2014 391500 6616951 0.002 0.03 3 0.15 3 1.5 0.03 280 1 9 0.03
B2015 391500 6616925 0.004 0.05 11 0.15 9 2.07 0.12 400 1 11 0.06
B2016 391500 6616900 0.006 0.05 10 0.18 5 2.37 0.05 400 1 12 0.03
B2017 391500 6616875 0.005 0.03 12 0.14 4 1.53 0.02 270 0.5 8 0.02
B2018 391500 6616850 0.122 0.03 20 0.1 4 2.14 0.03 322 1 10 0.02
B2019 391500 6616825 0.022 0.04 40 0.12 6 3.62 0.03 228 1 13 0.04
B2024 391600 6616950 0.012 0.03 26 0.18 8 2.26 0.04 152 1 11 0.01
B2025 391602 6616925 0.112 0.03 28 0.18 3 1.98 0.03 102 1 12 0.005
B2026 391601 6616901 0.012 0.02 23 0.15 2 1.82 0.02 113 1 9 0.005
B2027 391600 6616875 0.009 0.02 19 0.11 3 1.41 0.04 119 0.5 8 0.02
B2028 391600 6616850 0.018 0.02 44 0.11 3 2.03 0.03 105 1 11 0.01
B2033 391700 6616975 0.033 0.07 35 0.26 11 1.97 0.22 133 1 45 0.01
B2034 391700 6616952 0.05 0.05 145 0.27 16 2.71 0.06 315 1 18 0.02
B2035 391700 6616925 0.003 0.07 16 0.24 10 2.22 0.06 393 1 14 0.02
B2036 391698 6616900 0.01 0.04 39 0.27 9 2.73 0.05 244 1 15 0.01
B2037 391698 6616875 0.009 0.03 23 0.25 5 2.5 0.03 122 1 13 0.01
B2043 391800 6616900 0.009 0.04 20 0.22 6 1.81 0.04 163 1 12 0.02
B2048 391424 6616901 0.062 0.03 24 0.12 4 1.36 0.03 110 1 10 0.02
B2049 391450 6616900 0.012 0.04 12 0.17 6 1.94 0.03 190 1 9 0.02
B2050 391475 6616900 0.006 0.02 13 0.14 4 1.52 0.04 290 1 10 0.03
B2051 391525 6616901 0.009 0.1 10 0.14 7 1.94 0.3 477 1 13 0.02
B2021 391601 6617026 0.005 0.06 6 0.16 8 1.64 0.11 226 0.5 19 0.02
B2022 391600 6617000 0.006 0.03 7 0.2 4 2.45 0.05 210 1 12 0.02
B2023 391600 6616975 0.015 0.06 14 0.26 6 1.84 0.03 104 0.5 11 0.005
B2052 391550 6616900 0.012 0.03 24 0.16 5 1.9 0.08 285 1 11 0.02
B2053 391573 6616899 0.019 0.04 40 0.13 4 1.84 0.05 134 0.5 11 0.02
B2054 391626 6616899 0.015 0.03 20 0.2 2 1.29 0.02 78 1 10 0.01
B2055 391650 6616900 0.011 0.04 12 0.27 8 2 0.04 191 1 13 0.02
B2056 391675 6616900 0.017 0.04 27 0.24 14 3.03 0.05 299 1 17 0.01
B2057 391725 6616900 0.02 0.04 42 0.23 8 2.28 0.05 220 1 12 0.02
B2058 391750 6616900 0.023 0.06 33 0.3 38 2.77 0.12 138 1 26 0.01
B2059 391775 6616900 0.013 0.03 55 0.33 23 2.85 0.03 112 1 16 0.01
B2060 391425 6617050 0.116 0.04 296 0.18 7 3.71 0.19 482 1 19 0.02
B2061 391450 6617050 0.01 0.03 26 0.14 4 1.69 0.03 351 1 9 0.01
B2062 391476 6617050 0.005 0.04 9 0.27 13 2.48 0.05 1080 1 16 0.03
B2063 391525 6617051 0.005 0.03 14 0.3 5 2.08 0.02 208 1 14 0.02
B2064 391551 6617051 0.006 0.05 8 0.29 6 2.28 0.09 239 1 22 0.01
B2066 391625 6617050 0.019 0.05 21 0.18 7 2.17 0.05 271 0.5 15 0.02
B2205 391443 6617034 0.049 0.04 60 0.12 7 2.42 0.17 491 1 10 0.06
B2206 391481 6617043 0.004 0.05 9 0.27 13 2.43 0.07 1290 1 17 0.04
!
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SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B1770 3.2 0.1 18 0.11 3 0.978 104 0.14 0.06 22 3 0.25 0.4 0.04 0.13
B1771 7.6 0.3 40 0.21 6 1.475 184 0.25 0.15 38 6 0.25 0.5 0.05 0.14
B1772 4.4 0.05 35 0.21 10 1.39 182 0.27 0.1 23 8 0.5 0.6 0.07 0.19
B1774 2.3 0.1 9 0.06 1 0.62 35 0.08 0.02 38 2 0.25 0.5 0.01 0.05
B1777 3.4 0.1 37 0.23 11 2.85 228 0.24 0.06 45 9 1.5 1.2 0.04 0.27
B1778 2.2 0.05 17 0.1 4 1.13 128 0.16 0.05 33 4 0.7 0.6 0.04 0.11
B1779 1.9 0.05 28 0.16 3 1.465 149 0.13 0.03 73 5 0.8 0.9 0.03 0.15
B2001 29.4 1.7 22 0.11 8 1.175 123 0.09 0.04 15 13 0.25 0.7 0.02 0.14
B2002 137 5.5 24 0.11 8 1.085 112 0.08 0.04 15 9 0.25 0.6 0.04 0.15
B2003 95.9 2.2 33 0.13 14 1.295 247 0.19 0.04 14 16 0.25 0.6 0.03 0.17
B2004 11.6 0.5 13 0.06 5 0.812 91 0.06 0.02 13 8 0.25 0.5 0.02 0.09
B2008 44.2 3.2 39 0.1 6 1.325 193 0.15 0.02 14 10 0.25 4.4 0.02 0.12
B2009 33.4 0.8 111 0.14 6 1.29 198 0.17 0.02 15 9 0.25 11.2 0.03 0.18
B2010 13.9 0.4 45 0.24 9 1.645 244 0.13 0.01 15 9 0.25 5.6 0.04 0.27
B2011 46.3 0.8 29 0.1 3 0.944 94 0.07 0.01 9 4 0.25 1.5 0.03 0.16
B2012 164 5.4 25 0.11 3 1.04 105 0.16 0.04 11 4 0.25 0.7 0.03 0.15
B2013 740 115.5 32 0.08 3 0.976 96 0.07 0.01 9 5 0.25 0.7 0.03 0.14
B2014 12.9 0.4 25 0.13 4 1.245 116 0.09 0.06 10 6 0.25 0.7 0.02 0.18
B2015 54 6.7 37 0.19 7 1.4 158 0.22 0.09 13 8 0.25 1 0.03 0.18
B2016 43.4 1.6 28 0.15 5 1.605 134 0.11 0.05 14 8 0.25 1.1 0.03 0.19
B2017 44.6 3.6 22 0.09 3 1.01 120 0.16 0.05 9 6 0.25 0.6 0.02 0.12
B2018 204 6.1 22 0.06 3 0.931 98 0.08 0.02 14 7 0.25 0.6 0.02 0.12
B2019 247 1.1 21 0.09 5 1.035 140 0.18 0.05 33 13 0.25 0.6 0.04 0.1
B2024 92.4 8.7 32 0.07 2 0.964 59 0.02 0.03 10 4 0.25 0.7 0.03 0.12
B2025 209 5.8 16 0.09 3 1.085 69 0.04 0.01 10 4 0.25 0.6 0.02 0.16
B2026 56.5 8.2 15 0.07 2 0.884 56 0.03 0.01 9 3 0.25 0.5 0.01 0.13
B2027 106.5 4.4 16 0.08 3 0.849 89 0.11 0.03 7 4 0.25 0.4 0.02 0.11
B2028 341 6.8 11 0.06 3 0.823 79 0.08 0.01 11 4 0.25 0.5 0.04 0.07
B2033 160 16.9 73 0.1 7 1.485 97 0.07 0.06 14 7 0.25 4.4 0.03 0.2
B2034 458 0.9 37 0.21 7 1.855 187 0.1 0.02 15 10 0.25 1 0.04 0.26
B2035 69.4 0.7 35 0.2 4 1.755 221 0.18 0.06 14 11 0.25 4.1 0.05 0.2
B2036 109 0.8 35 0.21 6 2.05 146 0.1 0.05 21 12 0.25 0.9 0.05 0.26
B2037 107 1.1 27 0.17 8 1.44 141 0.04 0.01 14 6 0.25 0.8 0.03 0.24
B2043 55.2 0.6 27 0.11 6 1.225 134 0.1 0.03 10 6 0.25 1.5 0.04 0.15
B2048 162.5 0.4 12 0.05 4 0.747 102 0.06 0.02 14 8 0.25 0.5 0.02 0.09
B2049 41.8 0.7 24 0.1 5 1.28 100 0.06 0.02 14 8 0.25 0.8 0.03 0.17
B2050 38.8 5.5 30 0.12 4 1.135 144 0.18 0.04 10 7 0.25 1 0.02 0.15
B2051 82.6 0.9 34 0.15 5 1.42 119 0.32 0.03 11 6 0.25 12.8 0.03 0.15
B2021 29.6 0.4 29 0.1 5 1.43 170 0.09 0.01 12 8 0.25 2.5 0.02 0.09
B2022 45 0.7 17 0.08 3 1.115 118 0.1 0.03 13 6 0.25 1.3 0.03 0.12
B2023 21.3 0.8 33 0.17 4 1.87 87 0.01 0.01 14 6 0.25 0.9 0.03 0.27
B2052 54.1 19.6 27 0.19 5 1.54 103 0.16 0.05 12 6 0.25 0.8 0.04 0.24
B2053 71.9 18.9 19 0.12 3 1.34 116 0.05 0.02 10 5 0.25 0.8 0.03 0.19
B2054 48.7 2.2 18 0.08 4 0.883 70 0.03 0.01 9 4 0.25 0.5 0.02 0.13
B2055 41 0.8 36 0.17 11 1.97 160 0.11 0.04 15 11 0.25 0.9 0.03 0.22
B2056 301 0.3 57 0.3 13 2.41 216 0.08 0.03 23 15 0.25 2 0.05 0.32
B2057 59.7 1 32 0.19 5 1.63 128 0.11 0.07 15 8 0.25 1 0.04 0.24
B2058 128.5 0.5 39 0.19 6 1.675 157 0.06 0.01 17 8 0.25 7.8 0.06 0.23
B2059 101 2.4 28 0.13 5 1.41 100 0.03 0.01 16 6 0.25 1.9 0.07 0.24
B2060 1005 137.5 23 0.11 9 1.345 147 0.1 0.02 18 9 0.25 0.7 0.05 0.19
B2061 53.4 8.1 16 0.08 7 0.89 99 0.13 0.03 9 5 0.25 0.5 0.03 0.11
B2062 20.1 1.2 35 0.21 9 1.755 255 0.13 0.03 15 11 0.5 1.1 0.04 0.22
B2063 47.2 0.9 28 0.15 4 1.2 96 0.06 0.01 10 5 0.25 1.2 0.03 0.27
B2064 48.6 1.5 76 0.08 3 0.977 99 0.05 0.02 12 5 0.25 4.3 0.03 0.16
B2066 103 4.9 31 0.13 5 1.47 143 0.07 0.01 14 8 0.25 1.5 0.03 0.17
B2205 250 146 23 0.1 5 0.994 126 0.23 0.08 13 7 0.5 0.5 0.03 0.12






SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B0561 388800 6617675 0.001 0.02 2 0.2 13 1.6 0.03 309 6 8 0.02
B0562 388800 6617700 0.0005 0.02 2 0.27 7 1.4 0.02 268 0.5 10 0.01
B0565 388800 6617775 0.001 0.05 10 0.48 26 2.68 0.05 1580 3 23 0.02
B0677 389000 6617775 0.0005 0.03 7 0.21 14 2.24 0.02 354 8 9 0.03
B0681 389000 6617875 0.0005 0.02 5 0.14 11 1.57 0.03 331 5 9 0.04
B0682 389000 6617900 0.0005 0.03 6 0.39 17 2.03 0.05 799 1 19 0.04
B0752 389100 6617925 0.002 0.05 14 0.32 14 1.98 0.11 1425 1 15 0.05
B0755 389100 6617850 0.001 0.03 3 0.17 5 1.23 0.02 240 0.5 7 0.01
B0756 389100 6617825 0.001 0.04 3 0.23 12 1.57 0.03 715 1 11 0.04
B0800 389200 6618000 0.001 0.03 4 0.21 7 1.46 0.02 332 0.5 10 0.02
B0801 389200 6617975 0.0005 0.08 3 0.22 11 1.33 0.04 167 0.5 14 0.02
B0808 389200 6617800 0.0005 0.03 4 0.21 5 1.51 0.02 217 0.5 7 0.02
B0809 389200 6617775 0.0005 0.03 3 0.22 6 1.5 0.02 531 1 10 0.03
B0810 389200 6617750 0.0005 0.02 3 0.23 11 1.64 0.03 501 0.5 12 0.02
B0848 389300 6618075 0.0005 0.02 3 0.13 6 1.27 0.02 472 0.5 8 0.04
B0849 389300 6618050 0.0005 0.01 2 0.13 5 0.86 0.02 154 0.5 6 0.04
B0856 389300 6617875 0.0005 0.06 3 0.17 8 1.44 0.03 338 0.5 13 0.04
B0892 389400 6618150 0.0005 0.05 7 0.17 6 1.81 0.02 323 0.5 11 0.02
B0893 389400 6618125 0.0005 0.07 7 0.16 10 1.88 0.03 280 5 8 0.02
B0927 389325 6618100 0.001 0.06 3 0.17 13 1.5 0.03 563 6 10 0.05
B0928 389350 6618100 0.0005 0.04 5 0.12 9 1.68 0.02 277 3 11 0.03
B0929 389375 6618100 0.004 0.05 5 0.17 9 1.71 0.02 267 6 9 0.04
B0934 389500 6618100 0.0005 0.05 5 0.16 6 1.67 0.03 437 0.5 11 0.04
B0935 389525 6618100 0.0005 0.05 4 0.21 10 1.78 0.02 217 9 8 0.04
B0989 389050 6617900 0.0005 0.05 12 0.23 7 1.65 0.04 366 1 13 0.03
B0990 389025 6617900 0.0005 0.03 11 0.21 11 1.71 0.03 283 9 11 0.03
B0991 389000 6617900 0.0005 0.04 4 0.21 5 1.25 0.03 256 0.5 11 0.03
B1633 388850 6617850 0.001 0.04 2 0.32 9 1.48 0.03 658 1 12 0.02
B1634 388850 6617825 0.001 0.03 8 0.3 8 1.8 0.03 260 0.5 9 0.02
B1636 388850 6617775 0.001 0.04 5 0.31 13 2.13 0.05 1075 1 12 0.03
B1637 388850 6617750 0.061 0.35 4 0.28 6 1.83 0.11 414 1 9 0.02
B1638 388850 6617725 0.016 0.06 2 0.2 7 1.88 0.03 269 0.5 8 0.01
B1723 389050 6617900 0.001 0.03 4 0.27 6 1.35 0.03 414 1 12 0.04
B1724 389050 6617875 0.001 0.04 5 0.32 16 1.74 0.05 903 1 14 0.04
B1728 389050 6617775 0.0005 0.03 4 0.32 9 1.25 0.03 876 1 14 0.04
B1775 389150 6617950 0.0005 0.02 1 0.24 4 1.1 0.04 232 2 7 0.04
B1776 389150 6617925 0.0005 0.05 3 0.3 16 1.77 0.05 657 1 15 0.04
B2201 389153 6617931 0.001 0.03 3 0.19 7 1.81 0.03 304 1 8 0.01
B2202 388850 6617825 0.001 0.03 10 0.24 7 1.83 0.03 270 1 8 0.02
SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B0636 388900 6618025 0.0005 0.03 6 0.11 11 1.22 0.04 322 12 7 0.01
B0637 388900 6618050 0.003 0.02 8 0.35 17 1.49 0.06 2330 1 30 0.03
B0642 388900 6618175 0.002 0.05 37 0.47 32 2.88 0.07 2450 1 31 0.04
B0799 389200 6618025 0.001 0.06 7 0.29 17 1.99 0.05 775 1 22 0.03
B1433 391100 6617500 0.003 0.04 5 0.19 28 8.68 0.02 414 1 12 0.04
B1434 391100 6617475 0.001 0.04 2 0.32 24 1.96 0.02 498 0.5 12 0.03
B1629 388850 6617950 0.001 0.03 21 0.4 21 2.34 0.06 1410 1 26 0.03
B1680 388950 6617800 0.001 0.11 36 0.4 19 2.5 0.09 1050 1 27 0.05
B1773 389150 6618000 0.001 0.08 4 0.25 13 1.35 0.06 1540 1 15 0.06
B1975 391200 6617373 0.001 0.03 1 0.12 12 2.41 0.02 303 0.5 10 0.02
B1976 391199 6617350 0.001 0.03 1 0.13 9 2.48 0.02 386 0.5 10 0.01
B2038 391703 6616852 0.047 0.04 67 0.24 11 2.77 0.06 166 1 16 0.02
B2039 391700 6616825 0.021 0.03 48 0.14 4 2.08 0.03 116 1 11 0.01
B2040 391700 6616800 0.006 0.04 11 0.06 4 2.13 0.02 301 0.5 6 0.01
B2041 391700 6616775 0.033 0.16 26 0.07 13 1.86 0.13 259 0.5 58 0.02
B2044 391800 6616875 0.01 0.04 45 0.35 6 3.09 0.03 111 1 18 0.01
B2045 391800 6616850 0.037 0.04 68 0.3 14 2.76 0.04 84 1 15 0.01
B2046 391800 6616825 0.04 0.04 335 0.25 13 5.87 0.08 114 1 15 0.01
B2047 391800 6616800 0.04 0.1 22 0.1 7 2.1 0.08 115 0.5 8 0.03
B2065 391576 6617051 0.008 0.06 8 0.23 9 1.76 0.12 483 1 22 0.03
B2211 391800 6616825 0.023 0.08 41 0.12 8 2.68 0.08 103 1 7 0.01
B2212 390600 6616900 0.001 0.04 3 0.04 3 1.52 0.05 141 1 3 0.01
!
!E#)!
 Lamprophyre dyke 
 
Quaternary Alluvium 
SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B0561 2.2 0.2 29 0.24 6 1.085 46 0.18 0.07 101 9 0.25 1.2 0.02 0.15
B0562 1.5 0.05 14 0.1 4 0.826 33 0.21 0.03 23 3 0.25 0.8 0.04 0.09
B0565 5 0.2 50 0.27 15 1.565 134 0.25 0.09 52 12 0.6 0.6 0.11 0.21
B0677 2.5 0.6 34 0.36 7 1.455 54 0.12 0.02 155 13 0.25 1.3 0.01 0.11
B0681 2.2 0.2 27 0.2 5 0.97 51 0.13 0.02 91 8 0.25 1.1 0.01 0.07
B0682 7 0.05 36 0.16 4 1.345 118 0.18 0.07 26 8 0.25 0.5 0.06 0.07
B0752 162.5 17.1 44 0.25 7 1.415 155 0.46 0.14 32 10 0.25 0.6 0.06 0.14
B0755 1.7 0.1 21 0.15 3 0.917 56 0.09 0.03 61 5 0.25 0.9 0.01 0.1
B0756 3 0.1 30 0.18 5 1.055 101 0.24 0.1 41 7 0.25 0.6 0.04 0.13
B0800 2.9 0.1 18 0.12 4 0.951 75 0.12 0.04 13 4 0.25 0.8 0.01 0.11
B0801 2.5 0.05 23 0.16 4 1.585 136 0.11 0.03 27 5 0.7 0.8 0.01 0.14
B0808 1.4 0.05 18 0.18 2 0.885 65 0.11 0.03 11 4 0.25 1 0.01 0.17
B0809 2.8 0.05 25 0.13 2 1.045 101 0.19 0.07 25 4 0.25 0.7 0.03 0.12
B0810 1.2 0.05 24 0.19 5 1.305 71 0.06 0.02 9 5 0.25 0.6 0.03 0.19
B0848 2.5 0.05 14 0.16 6 0.875 74 0.18 0.06 31 8 0.25 0.5 0.01 0.09
B0849 2.1 0.05 14 0.14 4 0.796 61 0.11 0.04 27 6 0.25 0.5 0.01 0.09
B0856 1.9 0.05 19 0.12 5 1.22 121 0.12 0.02 11 5 0.25 0.7 0.01 0.14
B0892 4.4 0.05 28 0.25 5 1.205 106 0.1 0.05 50 8 0.25 0.7 0.02 0.13
B0893 4.9 0.1 33 0.27 4 1.335 93 0.17 0.08 103 13 0.25 0.8 0.01 0.13
B0927 4.1 0.2 26 0.21 7 1.18 86 0.22 0.14 113 13 0.25 0.9 0.02 0.1
B0928 2.5 0.05 28 0.4 8 1.35 77 0.19 0.04 71 14 0.25 0.6 0.01 0.09
B0929 2.3 0.1 28 0.17 4 1.265 99 0.13 0.02 105 12 0.25 0.9 0.01 0.08
B0934 3.9 0.05 33 0.26 4 1.5 125 0.26 0.09 48 11 0.25 0.7 0.02 0.09
B0935 2.3 0.2 23 0.2 3 1.225 78 0.13 0.03 148 11 0.25 1.1 0.02 0.11
B0989 6 1.6 20 0.17 7 1.15 104 0.09 0.04 47 6 0.25 0.7 0.03 0.12
B0990 3 0.5 19 0.16 5 0.965 63 0.1 0.02 145 10 0.25 0.9 0.02 0.06
B0991 2.2 0.1 16 0.11 3 0.852 59 0.1 0.02 48 4 0.25 0.8 0.02 0.05
B1633 2.4 0.05 25 0.13 4 0.968 69 0.16 0.08 8 5 0.25 0.7 0.03 0.19
B1634 2.1 0.05 16 0.11 3 0.936 44 0.08 0.04 15 4 0.25 1 0.04 0.13
B1636 6.6 0.05 30 0.16 4 1.195 116 0.27 0.07 11 6 0.25 0.6 0.06 0.17
B1637 14.1 0.4 21 0.12 3 0.972 54 0.14 0.67 12 4 0.5 1 0.03 0.21
B1638 4 0.05 27 0.17 3 0.947 36 0.13 0.07 11 4 0.25 1.1 0.03 0.15
B1723 4.2 0.05 19 0.15 4 1.19 116 0.15 0.08 60 4 0.25 0.7 0.03 0.17
B1724 4.9 0.05 26 0.19 5 1.4 134 0.34 0.08 32 7 0.25 0.6 0.07 0.18
B1728 2.4 0.05 19 0.13 5 1.085 129 0.22 0.05 34 5 0.25 0.7 0.04 0.12
B1775 4.8 0.1 12 0.09 2 0.738 46 0.1 0.03 97 4 0.25 0.7 0.03 0.06
B1776 7.9 0.2 32 0.21 6 1.285 112 0.13 0.02 29 6 0.9 0.6 0.04 0.13
B2201 3.1 0.1 20 0.16 5 1.095 70 0.15 0.02 13 5 0.5 0.8 0.02 0.09
B2202 2.4 0.2 16 0.1 3 0.879 46 0.11 0.05 15 4 0.5 0.8 0.03 0.1
SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B0636 2.8 1.7 19 0.08 3 0.704 73 0.09 0.05 189 12 0.25 0.8 0.01 0.13
B0637 3.5 0.05 43 0.18 8 1.51 211 0.17 0.04 22 8 0.25 0.9 0.03 0.17
B0642 21.8 0.2 89 0.38 15 2.33 191 0.2 0.17 21 16 0.5 0.8 0.06 0.25
B0799 3 0.05 26 0.2 11 1.49 137 0.14 0.03 29 7 0.7 0.8 0.03 0.17
B1433 4.3 0.1 43 0.08 34 1.875 110 0.13 0.04 109 54 0.6 1 0.03 0.1
B1434 2.9 0.8 22 0.06 9 1.075 144 0.15 0.02 15 13 0.25 2.7 0.03 0.13
B1629 7.6 0.05 42 0.19 7 1.665 145 0.25 0.1 11 8 0.25 0.4 0.09 0.21
B1680 3.4 0.2 36 0.22 15 2.95 145 0.24 0.07 20 9 1.1 1.2 0.06 0.22
B1773 3.6 0.1 29 0.14 7 1.705 164 0.19 0.07 52 8 0.9 0.8 0.04 0.17
B1975 5.6 0.2 29 0.06 21 1 120 0.08 0.02 30 18 0.25 0.6 0.01 0.13
B1976 5 0.4 16 0.04 17 0.805 81 0.08 0.02 22 14 0.25 0.5 0.01 0.07
B2038 282 1.8 39 0.23 13 2.36 205 0.07 0.03 18 9 0.5 0.9 0.04 0.27
B2039 154.5 5.8 17 0.08 3 0.968 70 0.03 0.02 12 6 0.25 0.6 0.02 0.13
B2040 95.8 0.5 9 0.02 4 0.534 64 0.04 0.01 15 6 0.25 0.5 0.01 0.04
B2041 445 5.6 56 0.04 6 0.66 68 0.13 0.08 18 8 0.25 5.4 0.01 0.05
B2044 66.9 0.7 19 0.09 7 1.68 147 0.03 0.01 16 8 0.5 1 0.06 0.14
B2045 184.5 4 34 0.13 8 2.19 96 0.06 0.03 19 8 0.5 1 0.06 0.21
B2046 321 39.8 51 0.14 9 3.04 73 0.04 0.07 30 21 0.9 1.1 0.06 0.25
B2047 79.4 1 17 0.07 6 1.85 62 0.06 0.03 22 10 0.5 0.9 0.01 0.13
B2065 45.3 0.8 38 0.09 7 1.29 233 0.11 0.01 13 9 0.25 3.7 0.03 0.09
B2211 85.2 3.2 19 0.12 5 1.65 100 0.04 0.02 26 9 0.5 0.8 0.03 0.12






SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B1526 390800 6617000 0.001 0.04 10 0.2 9 2.22 0.05 465 1 10 0.05
B1598 390600 6616975 0.001 0.06 7 0.14 9 2.56 0.05 556 1 11 0.04
B1982 391201 6617201 0.002 0.03 1 0.04 45 7.91 0.04 2580 1 9 0.03
B1983 391299 6617373 0.007 0.02 2 0.07 14 3.36 0.03 154 1 7 0.01
B1992 391298 6617150 0.001 0.04 2 0.18 9 4.11 0.04 612 1 19 0.02
B2005 391400 6616925 0.013 0.04 9 0.1 10 4.36 0.04 318 1 11 0.02
B2006 391399 6616899 0.003 0.04 2 0.09 14 5.51 0.02 239 1 9 0.02
B2007 391400 6616875 0.002 0.04 4 0.05 49 9.87 0.04 1130 1 10 0.04
B2020 391601 6617047 0.011 0.06 10 0.19 22 4.25 0.11 1305 1 24 0.03
B2029 391600 6616825 0.004 0.03 7 0.09 6 2.34 0.02 191 0.5 8 0.01
B2030 391600 6616800 0.005 0.04 20 0.12 20 9.19 0.04 727 1 17 0.03
B2031 391600 6616775 0.005 0.04 16 0.1 18 7.77 0.05 602 1 22 0.03
B2032 391700 6616998 0.087 0.16 130 0.53 27 3.19 0.54 412 1 225 0.03
B2042 391698 6616750 0.009 0.05 6 0.06 16 5.49 0.04 303 1 20 0.02
B2209 391702 6616762 0.017 0.1 15 0.07 21 5.48 0.1 422 1 48 0.03
B2210 391599 6616774 0.01 0.08 26 0.14 26 10.15 0.18 607 1 41 0.03
SAMPLEID POINTEAST POINTNORTH Au_ppm Ag_ppm As_ppm Bi_ppm Cu_ppm Fe_pct Hg_ppm Mn_ppm Mo_ppm Pb_ppm S_pct
B1977 391199 6617325 0.001 0.03 1 0.12 9 1.78 0.02 386 0.5 8 0.02
B1978 391198 6617300 0.001 0.05 1 0.14 8 1.9 0.04 532 0.5 10 0.03
B1979 391200 6617274 0.001 0.03 1 0.09 4 1.82 0.02 311 0.5 7 0.01
B1980 391200 6617250 0.001 0.03 1 0.1 5 1.92 0.03 232 0.5 7 0.01
B1981 391200 6617225 0.001 0.04 2 0.12 13 6.22 0.04 413 1 14 0.02
B1984 391300 6617350 0.001 0.02 1 0.07 11 3.7 0.02 275 1 7 0.01
B1985 391299 6617323 0.002 0.02 1 0.1 12 2.75 0.03 222 0.5 9 0.02
B1986 391299 6617300 0.002 0.02 2 0.09 22 4.76 0.02 203 1 11 0.02
B1987 391299 6617274 0.002 0.02 1 0.11 5 1.4 0.02 182 0.5 6 0.01
B1988 391300 6617250 0.001 0.02 1 0.14 3 1.42 0.03 214 0.5 6 0.01
B1989 391300 6617224 0.001 0.02 1 0.11 3 1 0.02 138 0.5 6 0.01
B1990 391298 6617197 0.002 0.03 1 0.13 5 1.93 0.04 222 0.5 9 0.02
B1991 391299 6617175 0.002 0.03 1 0.14 5 2.02 0.04 270 0.5 9 0.02
B1993 391400 6617225 0.004 0.03 1 0.12 3 1.29 0.03 109 0.5 7 0.01
B1994 391401 6617201 0.003 0.02 1 0.11 3 0.87 0.03 78 1 8 0.01
B1995 391400 6617175 0.002 0.02 1 0.09 4 1.38 0.01 139 0.5 7 0.01
B1996 391400 6617150 0.001 0.02 1 0.09 4 2.11 0.02 201 0.5 7 0.01
B1997 391399 6617125 0.001 0.02 1 0.08 6 2.47 0.02 163 0.5 7 0.01
B1998 391400 6617101 0.002 0.03 1 0.11 9 5.83 0.03 273 1 13 0.01
B1999 391400 6617075 0.003 0.04 1 0.09 15 2.97 0.04 464 0.5 9 0.02
B2000 391399 6617050 0.006 0.04 11 0.11 6 1.83 0.04 562 0.5 10 0.03
B2207 391384 6617091 0.005 0.04 4 0.09 15 3.63 0.06 522 1 9 0.03






SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B1526 9.4 0.2 33 0.1 6 1.21 136 0.08 0.07 13 11 0.25 0.5 0.03 0.13
B1598 6.1 0.1 20 0.14 7 1.54 148 0.21 0.08 18 10 0.25 0.6 0.03 0.09
B1982 3.4 0.05 86 0.55 93 2.91 287 0.27 0.05 136 109 0.7 1.1 0.05 0.08
B1983 14.7 0.2 17 0.06 8 1.09 42 0.04 0.01 43 16 0.25 0.6 0.02 0.04
B1992 6.3 0.1 18 0.08 14 1.33 124 0.11 0.06 44 21 0.25 0.9 0.04 0.08
B2005 59.5 0.05 16 0.08 15 0.994 116 0.1 0.02 71 20 0.25 0.6 0.03 0.06
B2006 5.2 0.05 20 0.11 17 1.22 79 0.08 0.02 92 28 0.25 0.7 0.04 0.05
B2007 5.1 0.05 60 0.56 60 3.99 256 0.38 0.06 160 100 0.6 1.2 0.06 0.06
B2020 51.4 0.1 46 0.32 42 2.57 380 0.13 0.04 58 43 0.5 2.2 0.05 0.11
B2029 46.8 0.2 13 0.04 7 0.717 69 0.03 0.01 24 10 0.25 0.5 0.02 0.05
B2030 149 0.3 69 0.37 49 1.575 142 0.15 0.06 118 52 0.25 3.8 0.07 0.07
B2031 96.1 0.3 55 0.13 31 1.21 117 0.15 0.05 116 29 0.25 8.1 0.05 0.07
B2032 316 145.5 480 0.16 13 1.775 203 0.3 0.38 22 13 0.5 47.2 0.05 0.21
B2042 167 0.1 31 0.1 20 1.195 106 0.12 0.02 95 28 0.25 2 0.02 0.05
B2209 250 0.2 90 0.12 17 1.415 129 0.19 0.07 76 27 0.5 5.5 0.03 0.05
B2210 126.5 0.6 130 0.18 36 1.52 152 0.18 0.14 131 38 0.5 13.8 0.08 0.06
SAMPLEID Sb_ppm W_ppm Zn_ppm Mg_pct Co_ppm Al_pct Ba_ppm Ca_pct Cd_ppm Cr_ppm Ni_ppm Se_ppm Sn_ppm Te_ppm Tl_ppm
B1977 6.5 0.3 22 0.07 7 0.866 94 0.16 0.04 16 10 0.25 0.5 0.02 0.1
B1978 5.5 0.3 14 0.06 8 1.015 128 0.15 0.04 15 10 0.25 0.6 0.03 0.07
B1979 4.2 0.2 7 0.03 5 0.602 62 0.08 0.02 17 7 0.25 0.4 0.02 0.04
B1980 3.4 0.1 6 0.03 6 0.7 64 0.05 0.01 18 8 0.25 0.6 0.01 0.05
B1981 5.6 0.05 23 0.1 18 1.15 95 0.12 0.03 92 20 0.25 0.7 0.04 0.09
B1984 8.2 0.05 12 0.05 8 0.626 61 0.11 0.01 41 12 0.25 0.5 0.03 0.02
B1985 5.7 0.05 18 0.05 10 1.17 57 0.07 0.04 39 19 0.25 0.7 0.02 0.03
B1986 5.3 0.05 37 0.14 19 2.12 67 0.08 0.03 65 43 0.25 0.9 0.03 0.03
B1987 5.1 0.1 11 0.02 6 0.608 51 0.05 0.04 14 8 0.25 0.6 0.01 0.02
B1988 3.8 0.1 6 0.02 4 0.573 44 0.05 0.05 9 6 0.25 0.5 0.01 0.02
B1989 3.4 0.3 4 0.01 2 0.495 40 0.04 0.03 8 5 0.25 0.5 0.01 0.03
B1990 4.3 0.1 11 0.06 12 1.03 120 0.08 0.02 19 11 0.25 0.7 0.02 0.05
B1991 4.6 0.1 10 0.04 8 0.876 83 0.06 0.05 20 10 0.25 0.7 0.02 0.06
B1993 6.6 0.1 6 0.02 5 0.543 29 0.01 0.01 12 4 0.25 0.5 0.01 0.04
B1994 7.3 0.1 5 0.02 4 0.587 44 0.03 0.02 13 4 0.25 0.6 0.01 0.03
B1995 5.1 0.1 4 0.02 3 0.595 45 0.03 0.03 13 4 0.25 0.5 0.02 0.03
B1996 5.5 0.05 7 0.02 6 0.741 46 0.03 0.03 19 7 0.25 0.6 0.01 0.04
B1997 6.1 0.05 8 0.03 6 0.771 59 0.05 0.05 30 10 0.25 0.6 0.02 0.03
B1998 6.1 0.05 12 0.06 10 1.055 89 0.05 0.03 76 18 0.25 0.8 0.05 0.05
B1999 9.3 0.05 20 0.12 29 1.57 137 0.13 0.06 49 33 0.25 0.8 0.02 0.05
B2000 39 2.5 18 0.06 8 0.85 180 0.1 0.06 13 10 0.25 0.5 0.02 0.08
B2207 20.5 0.2 24 0.12 29 1.505 140 0.14 0.08 53 30 0.5 0.7 0.03 0.05





Analyte Weight Al As Ba Ca Co Cr Cu Fe Mg Mn Mo
Test kg % ppm ppm % ppm ppm ppm % % ppm ppm
Pit 0.02 0.001 2 1 0.01 1 1 1 0.01 0.01 5 1
1 B2101 2.35 1.245 1800 165 0.15 6 18 8 7.43 0.09 284 2
B2102 1.87 1.48 2260 149 0.06 4 14 8 5.45 0.08 114 2
B2103 1.86 0.903 3180 243 0.03 3 5 12 2.71 0.05 71 1
2 B2107 3.01 1.97 16 254 0.09 14 21 18 3.88 0.39 1090 1
B2108 4.36 2.14 19 203 0.05 11 24 18 4.36 0.37 544 2
B2109 3.94 3.04 24 176 0.02 8 24 37 3.54 0.54 403 1
B2110 4.83 2.92 15 186 0.02 9 29 42 3.58 0.68 449 1
3 B2115 3.93 1.305 13 124 0.08 18 139 14 13.2 0.06 354 1
B2116 3.69 1.15 17 73 0.03 16 177 12 19.4 0.04 248 1
B2117 3.31 4.37 2 195 0.02 19 101 25 6.17 0.39 52 <1
4 B2121 3.21 0.591 3 54 0.05 7 22 10 2.05 0.02 119 1
B2122 3.8 1.04 2 41 0.01 7 29 9 2.82 0.02 124 1
B2123 4.03 2.82 2 72 0.01 17 46 13 3.22 0.12 34 <1
5 B2127 2.75 1.195 26 124 0.14 14 62 24 4.55 0.1 197 1
B2128 4.28 1.13 32 118 0.09 24 129 22 11.25 0.08 285 1
B2129 4.48 3.72 15 179 0.13 37 158 34 10.15 0.37 107 1
6 B2133 3.22 1.805 79 153 0.14 33 191 26 >20.0 0.23 544 2
B2134 3.98 2.97 40 227 0.42 50 146 47 17.55 1.8 817 3
B2135 3.22 4.98 11 190 0.24 32 137 48 9.54 0.89 200 1
7 B2139 3.83 0.962 31 65 0.03 4 23 11 2.21 0.06 123 1
B2140 3.72 2.63 28 95 0.01 7 29 12 1.85 0.17 80 <1
B2141 3.51 1.545 24 86 0.01 5 19 11 1.53 0.12 91 <1
B2142 3.69 1.88 30 83 0.01 7 19 12 1.63 0.2 82 <1
B2143 3.14 1.595 56 68 0.01 7 17 14 1.93 0.3 88 <1
B2144 2.79 1.73 719 70 0.01 11 21 18 4.37 0.31 79 1
B2145 3.93 2.75 777 101 <0.01 14 26 19 5.81 0.53 152 1
8 B2155 4.77 1.19 12 141 0.02 4 22 10 1.69 0.08 72 <1
B2156 5.38 0.984 17 103 0.02 4 23 9 1.95 0.06 68 1
B2157 3.38 1.495 8 69 0.02 4 25 10 1.91 0.08 82 <1
B2158 5.04 1.125 8 44 0.01 3 21 9 1.56 0.05 51 1
B2159 5.06 1.3 8 69 0.01 4 20 9 1.35 0.05 60 <1
B2160 6.99 0.632 3 76 0.02 4 16 12 1.51 0.03 164 1
9 B2167 3.77 1.74 6 114 0.19 7 20 14 2.5 0.25 542 1
B2168 4.77 1.625 5 113 0.16 6 15 18 2.84 0.31 382 1
B2169 3.66 3.46 3 107 0.16 6 22 26 3.1 0.56 204 1
B2170 3.59 3.43 3 193 0.47 40 158 45 3.71 1.21 632 <1
10 B2175 3.85 1.57 14 69 0.13 7 24 14 2.44 0.22 440 1
B2176 4.67 1.605 13 68 0.07 5 20 12 2.22 0.18 284 1
B2177 4.13 3.4 10 129 0.09 10 31 27 3.21 0.48 144 <1
B2178 4.89 2.06 9 109 0.09 6 21 20 2.79 0.51 136 <1
11 B2183 5.14 0.999 6 78 0.1 5 18 12 2.48 0.11 321 1
B2184 6.1 1.245 8 63 0.04 4 14 7 2.24 0.12 131 1
B2185 5.2 2.64 10 76 0.08 7 22 12 2.34 0.4 176 <1
B2186 5.14 3.03 9 83 0.08 7 25 13 2.61 0.49 203 <1
12 B2191 4.91 1.005 4 63 0.07 3 15 10 1.62 0.13 279 1
B2192 5.43 1.39 5 75 0.04 3 11 8 1.36 0.13 161 <1
B2193 4.8 2.4 9 69 0.02 6 18 12 2.14 0.31 150 1
!
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Ni Pb S Zn Au Ag Bi Cd Hg Sb Se Sn Te
Test ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
Pit 1 2 0.01 2 0.001 0.02 0.02 0.02 0.02 0.1 0.5 0.1 0.02
1 7 27 0.04 35 0.235 0.04 0.29 0.07 0.85 675 0.6 0.5 0.17
6 25 0.03 26 0.26 0.04 0.26 0.05 0.64 434 0.9 0.5 0.12
5 14 0.04 42 0.665 0.04 0.35 0.1 0.68 92.9 1 0.3 0.06
2 14 19 0.02 53 0.002 0.02 0.4 <0.02 0.03 18.8 0.5 1.9 0.07
12 21 0.01 48 0.003 0.02 0.43 <0.02 0.02 20.7 0.6 1.2 0.09
14 15 0.01 69 0.01 0.02 0.37 <0.02 0.02 9.8 0.7 1.3 0.08
16 14 0.01 80 0.01 <0.02 0.42 <0.02 0.02 5.6 0.6 1.7 0.06
3 26 19 0.03 18 0.004 0.04 0.12 0.07 0.03 12.4 <0.5 0.8 0.05
28 22 0.01 16 0.002 0.03 0.1 <0.02 0.02 11.1 <0.5 0.7 0.08
41 13 0.01 32 0.003 0.02 0.15 <0.02 0.02 1.2 <0.5 1.7 0.02
4 8 7 0.03 8 0.003 0.04 0.08 0.07 0.02 8 <0.5 0.7 <0.02
11 9 0.01 9 0.002 0.04 0.1 <0.02 0.03 3.9 <0.5 0.9 <0.02
23 9 0.01 20 0.005 0.03 0.15 <0.02 0.05 1.4 <0.5 1.5 <0.02
5 21 54 0.04 63 0.04 0.11 0.08 0.06 0.14 703 <0.5 19.5 0.02
28 26 0.02 36 0.04 0.08 0.08 <0.02 0.06 853 <0.5 22.6 0.05
61 12 0.01 42 0.021 0.02 0.07 <0.02 0.02 74.5 0.6 1.2 0.04
6 39 71 0.02 107 0.023 0.08 0.26 0.07 0.1 553 0.6 25.6 0.18
121 19 0.01 92 0.009 0.04 0.1 0.04 0.03 224 0.7 2.3 0.11
96 10 0.01 57 0.015 0.04 0.09 <0.02 0.02 29 0.6 1.9 0.05
7 10 5 0.01 14 0.024 0.16 0.07 0.03 0.1 98.6 <0.5 1.1 0.02
14 5 <0.01 33 0.047 0.18 0.1 <0.02 0.13 74.6 <0.5 0.9 0.02
9 4 <0.01 24 0.079 0.21 0.09 <0.02 0.34 90.9 <0.5 0.9 0.02
11 8 <0.01 34 0.242 0.11 0.15 0.02 0.14 58.3 <0.5 0.8 0.02
11 6 <0.01 64 0.154 0.05 0.21 0.02 0.12 71.7 <0.5 0.7 0.03
24 8 <0.01 107 0.083 0.03 0.26 1.02 0.22 189.5 0.5 0.7 0.06
33 8 <0.01 188 0.055 <0.02 0.24 0.42 0.13 309 0.5 1.1 0.06
8 15 3 <0.01 16 0.004 0.12 0.04 <0.02 0.14 31 <0.5 0.5 <0.02
15 3 <0.01 19 0.003 0.12 0.04 <0.02 0.17 62.3 <0.5 0.4 0.02
16 3 <0.01 17 0.002 0.07 0.05 <0.02 0.18 18.4 <0.5 0.6 <0.02
14 2 <0.01 15 0.002 0.06 0.04 <0.02 0.19 13.4 <0.5 0.6 <0.02
14 2 <0.01 15 0.002 0.08 0.04 <0.02 0.13 11.2 <0.5 0.5 <0.02
8 3 <0.01 8 0.002 0.1 0.04 <0.02 0.05 10 <0.5 0.7 <0.02
9 9 12 0.02 35 0.002 0.05 0.26 0.09 0.04 5.8 <0.5 1.2 0.04
8 16 <0.01 42 0.001 0.02 0.3 <0.02 0.06 1.6 <0.5 1 0.04
10 15 <0.01 60 0.002 0.03 0.37 <0.02 0.16 1 <0.5 1.5 0.04
31 6 <0.01 62 0.002 0.04 0.14 0.03 0.4 1.5 1.5 1.5 0.03
10 8 15 0.01 26 0.002 0.03 0.28 0.04 0.03 2.1 <0.5 1.1 0.05
6 15 <0.01 22 0.002 0.02 0.29 <0.02 0.03 1.8 <0.5 1.1 0.04
12 18 <0.01 44 0.003 0.04 0.46 <0.02 0.11 1.4 0.7 2.8 0.04
9 15 <0.01 49 0.002 0.03 0.38 <0.02 0.09 1.7 0.7 2.7 0.03
11 6 7 0.01 16 0.001 0.05 0.19 0.04 0.02 2.9 <0.5 1.1 0.03
5 8 <0.01 16 0.001 0.02 0.25 <0.02 0.02 1.2 <0.5 1.2 0.03
8 9 <0.01 36 0.002 0.02 0.3 <0.02 0.03 0.4 <0.5 2.5 0.02
9 12 <0.01 42 0.002 0.02 0.37 <0.02 0.06 0.5 <0.5 2.8 0.02
12 6 6 0.01 18 0.001 0.03 0.17 0.02 0.02 3.4 <0.5 1.6 0.02
5 6 <0.01 17 0.001 0.03 0.18 <0.02 0.02 1.5 <0.5 1.5 0.02
6 7 <0.01 28 0.001 0.03 0.26 <0.02 0.03 1.3 <0.5 2.6 0.03
!
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Tl W Ga Nb Rb Sr Ta Th U Y Zr Al2O3
Test ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm %
Pit 0.02 0.1 0.05 0.1 0.1 0.2 0.05 0.2 0.1 0.1 0.5 0.02
1 0.26 1500 16 6.6 132.5 75.2 0.44 11.9 2.2 10.1 94.1 10.75
0.2 890 17.6 11.4 145.5 70.7 0.91 14.6 2.7 15.1 118 10.55
0.15 690 17.9 8.2 157 115 0.69 12.2 2.7 18 116 14.55
2 0.35 3.6 19.1 12 150.5 69.3 0.99 12.2 2.8 23.8 123 11.2
0.36 3.1 19.85 12.9 135.5 65.3 1.06 15.2 3.3 23.9 131.5 11.55
0.57 3.8 23.4 12.9 161.5 77 1.03 15.4 3 19.1 163 15.1
0.65 2.2 23.2 12.2 172.5 111.5 0.99 13.9 2.6 16.9 147.5 15.4
3 0.06 3.2 7.66 30.2 12.5 31.2 2 9.6 2.1 15.3 135 3.84
0.05 2.3 8.27 19.6 8.2 16 1.3 7.7 1.6 11 105 3.4
0.13 1.5 29.8 27.7 17.5 27.1 1.83 11.2 3.2 15.1 185.5 22
4 0.03 1.8 4.03 11.3 6.7 13.6 0.81 6.3 1.4 7.7 61.1 2.36
0.04 1.2 5.51 13.4 7.3 10.8 0.9 7.8 1.6 9.7 78.6 3.4
0.09 1 25.9 19.1 17.6 17.7 1.42 13.6 3 16.3 138.5 17.8
5 0.06 1.7 7.23 25.5 21 42.6 1.77 6.9 1.5 15.4 117.5 5.35
0.06 1.3 7.65 20.7 18.6 41.6 0.89 7.9 1.5 18.3 131.5 4.24
0.11 1 19.3 29.4 23.5 54.8 1.86 8.6 1.8 20.4 166.5 13.4
6 0.18 4.6 16.15 19.7 53 46.5 1.2 9.5 1.4 10.5 120 5.38
0.11 4.3 20.6 35.1 30.9 253 2.03 7.4 1.3 13.6 172.5 9.32
0.12 0.8 27.9 37.8 28.6 130 2.21 9.1 2.1 15.8 208 19.8
7 0.07 10.9 6.5 6 29.3 16.9 0.47 4.5 1.1 6.2 50.3 4.53
0.18 9.3 11.7 6.9 58.7 24 0.52 6.7 1.3 11 71 9.01
0.13 17 8.7 5.3 49.3 21.9 0.41 5.7 1.1 7.8 54.2 6.57
0.18 13.4 17.2 9.2 95.3 34.8 0.71 10.6 2.2 16.2 98.1 11.35
0.31 19.4 22.1 11 133 45 0.82 13 2.3 20.3 124.5 14.4
0.25 184 22.7 11.1 99 44.9 0.84 16.7 3.9 30.2 134.5 16.55
0.34 116.5 24.3 12.1 118.5 73.5 0.92 16.4 4.1 37.9 140 17.6
8 0.04 1.5 5.82 4 16.9 28.2 0.32 2.7 0.9 3.8 46.9 4.48
0.04 3.1 4.02 3 13.4 21.9 0.21 1.9 0.6 3.2 40.8 3.8
0.05 0.3 8.33 5.2 26.5 24.7 0.42 3.9 0.8 4.2 77.2 6.18
0.04 0.5 7.1 3.9 29.7 17.5 0.33 3.5 0.8 3.4 48.9 5.78
0.04 0.7 5.71 3.7 19 17.2 0.3 2.9 0.6 3.1 39.4 4.57
0.03 0.7 3.23 4.8 16.9 20.3 0.35 2 0.5 3.5 36.3 2.19
9 0.15 0.2 15.1 9 113 136 0.67 9.4 2.2 14.2 93.5 11.15
0.14 <0.1 19.45 10.4 135 120.5 0.76 13 2.6 16.9 135.5 13.05
0.17 <0.1 24.2 10.2 98.1 117.5 0.74 14.7 3.2 17 153.5 18.7
0.09 0.1 20.1 4.5 43.8 221 0.35 7.1 1.3 73.6 91.4 17.15
10 0.2 0.1 13.4 12.2 138.5 79.2 0.86 10.1 2.2 13.8 88.6 10.6
0.2 0.1 13.8 12.5 147.5 81.7 0.9 11.4 2.5 17.2 92.3 11.05
0.26 <0.1 25.6 9.5 126.5 99.7 0.76 18.7 4.7 34.8 101.5 18.75
0.12 0.1 21.4 8.6 148.5 133 0.71 17.9 4.2 46.1 88.8 15.5
11 0.14 0.1 9.04 7.2 149.5 64 0.55 12.1 1.5 8.9 63.8 7.58
0.19 0.1 11.35 7.6 161 66.2 0.61 13.5 1.7 9.2 64.7 9.46
0.55 <0.1 17.4 10.3 260 73.9 0.83 16.7 3.3 11.6 70.9 13.2
0.66 <0.1 19.6 10 255 74.5 0.81 18.2 3.8 13.2 71.5 14.65
12 0.17 0.3 9.78 7.3 147 79.6 0.58 15 1.8 10.2 64.4 9.24
0.2 0.1 10.8 7.7 155 84.3 0.61 15.3 2 13 68 9.69
0.46 0.1 15.85 9 209 84.5 0.73 15.7 3.1 13.5 57.4 12.65
!
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BaO CaO Cr2O3 Fe2O3 K2O MgO MnO Na2O P2O5 SiO2 SrO TiO2 LOI
Test % % % % % % % % % % % % %
Pit 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
1 0.05 0.37 0.01 11.05 3.19 0.38 0.04 0.27 0.18 65.6 0.01 0.58 7.35
0.06 0.22 0.01 8.34 3.09 0.32 0.02 0.4 0.08 71.5 0.01 0.65 4.57
0.08 0.27 0.01 4.2 4.52 0.38 0.01 1.65 0.08 70.9 0.02 0.53 2.6
2 0.09 0.26 0.01 5.93 2.35 0.8 0.18 0.78 0.09 71.7 0.01 0.58 5.89
0.08 0.19 0.01 6.76 2.26 0.78 0.1 0.9 0.05 72.6 0.01 0.61 4.01
0.07 0.22 0.01 5.71 2.63 1.08 0.08 1.12 0.02 68.8 0.01 0.63 4.31
0.07 0.3 0.01 5.76 2.62 1.3 0.08 1.82 0.03 67.8 0.02 0.63 4.04
3 0.01 0.19 0.04 19.1 0.14 0.16 0.07 0.09 0.14 68.1 0.01 1.92 6.03
0.01 0.12 0.03 27.9 0.09 0.1 0.05 0.04 0.12 63.7 0.01 1.2 3.32
0.02 0.09 0.03 11.2 0.12 0.95 0.02 0.11 0.04 53.8 0.01 1.65 9.89
4 0.01 0.12 0.01 2.98 0.1 0.06 0.03 0.04 0.06 87.8 0.01 0.87 5.46
0.01 0.07 0.01 4.08 0.08 0.06 0.03 0.03 0.02 88.4 0.01 0.96 2.71
0.01 0.03 0.01 5.74 0.1 0.33 0.02 0.03 0.02 66.7 0.01 1.12 7.85
5 0.02 0.31 0.03 7.52 0.49 0.26 0.06 0.2 0.2 74.2 0.01 1.92 9.28
0.02 0.23 0.04 17.15 0.46 0.21 0.07 0.18 0.13 70.6 0.01 2.03 4.29
0.02 0.27 0.04 17.15 0.32 0.86 0.04 0.16 0.08 58.1 0.01 1.92 7.36
6 0.02 0.45 0.04 29.7 0.62 0.56 0.1 0.17 0.34 55.7 0.01 1.26 5.47
0.04 3.38 0.05 25.7 0.91 4.47 0.16 1 0.37 48.3 0.04 2.18 4.18
0.03 1.37 0.04 16.2 0.43 2.16 0.04 0.46 0.12 47.3 0.02 2.24 9.69
7 0.01 0.11 0.01 3.3 0.46 0.15 0.03 0.03 0.04 88 0.01 0.4 2.6
0.02 0.05 0.01 2.96 0.84 0.39 0.02 0.04 0.02 82.5 0.01 0.43 3.56
0.02 0.02 0.01 2.46 0.84 0.3 0.02 0.03 0.01 87 0.01 0.37 2.27
0.03 0.07 0.01 2.74 1.76 0.53 0.02 0.09 0.03 79.2 0.01 0.48 3.49
0.05 0.07 0.01 3.38 2.79 0.74 0.02 0.08 0.02 73.7 0.01 0.6 4.08
0.05 0.09 0.01 7.49 2.38 0.81 0.02 0.09 0.06 66 0.01 0.63 5.8
0.06 0.08 0.01 9.91 2.56 1.18 0.03 0.1 0.1 60.7 0.01 0.65 6.84
8 0.02 0.12 0.01 2.53 0.29 0.19 0.01 0.02 0.02 90.2 0.01 0.25 1.87
0.02 0.1 0.01 2.86 0.3 0.14 0.01 0.02 0.03 90.9 0.01 0.22 1.63
0.01 0.07 0.01 2.86 0.49 0.19 0.01 0.04 0.01 87.4 0.01 0.28 2.42
0.01 0.05 0.01 2.33 0.61 0.15 0.01 0.04 0.01 88.4 0.01 0.22 2.2
0.01 0.08 0.01 2.04 0.37 0.15 0.01 0.03 0.01 90.6 0.01 0.24 1.76
0.01 0.09 0.01 2.17 0.36 0.07 0.03 0.05 0.02 93.7 0.01 0.33 0.9
9 0.06 0.63 0.01 3.8 2.57 0.57 0.09 1.74 0.09 71.9 0.01 0.64 6.57
0.07 0.51 0.01 4.63 2.87 0.84 0.07 1.59 0.03 71 0.02 0.67 4.5
0.06 0.52 0.01 5.41 2.31 1.4 0.04 1.44 0.01 63.1 0.02 0.63 6.35
0.04 2.78 0.04 8.31 0.85 3.63 0.16 2.28 0.04 57.7 0.04 0.97 5.88
10 0.07 0.56 0.01 3.98 3.63 0.55 0.11 1.34 0.07 73.8 0.02 0.99 4
0.06 0.35 0.01 3.55 3.72 0.4 0.07 1.52 0.02 75.7 0.01 0.96 2.41
0.06 0.32 0.01 5.92 2.85 1.04 0.04 1.74 0.01 62.7 0.01 0.76 5.78
0.07 0.4 0.01 4.65 3.72 0.99 0.03 2.45 0.05 68.3 0.02 0.65 3.2
11 0.06 0.26 0.01 3.55 3.96 0.22 0.06 0.54 0.06 79.8 0.01 0.49 3.27
0.07 0.19 0.01 3.31 4.28 0.24 0.04 0.53 0.03 79.2 0.01 0.52 1.95
0.07 0.31 0.01 3.7 4.93 0.75 0.04 0.81 0.03 72.3 0.02 0.62 3.08
0.07 0.42 0.01 4.14 4.57 0.88 0.04 1.04 0.02 69.9 0.01 0.62 3.51
12 0.08 0.38 0.01 2.44 4.31 0.23 0.07 0.89 0.05 78.5 0.02 0.55 3.09
0.08 0.46 0.01 2.06 4.48 0.24 0.05 0.94 0.04 79.5 0.02 0.55 1.66
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df = 0.05 0.025 0.005 0.0005
N - 2
0.1 0.05 0.01 0.001
1 0.987 0.997 0.999 1.000
2 0.900 0.950 0.990 0.999
3 0.805 0.878 0.959 0.991
4 0.729 0.811 0.917 0.974
5 0.669 0.755 0.875 0.951
6 0.622 0.707 0.834 0.925
7 0.582 0.666 0.798 0.898
8 0.549 0.632 0.765 0.872
9 0.521 0.602 0.735 0.847
10 0.497 0.576 0.708 0.823
11 0.476 0.553 0.684 0.801
12 0.458 0.532 0.661 0.780
13 0.441 0.514 0.641 0.760
14 0.426 0.497 0.623 0.742
15 0.412 0.482 0.606 0.725
16 0.400 0.468 0.590 0.708
17 0.389 0.456 0.575 0.693
18 0.378 0.444 0.561 0.679
19 0.369 0.433 0.549 0.665
20 0.360 0.423 0.537 0.652
25 0.323 0.381 0.487 0.597
30 0.296 0.349 0.449 0.554
35 0.274 0.325 0.418 0.519
40 0.257 0.304 0.393 0.490
45 0.243 0.288 0.372 0.465
50 0.231 0.273 0.354 0.442
60 0.211 0.250 0.325 0.408
70 0.195 0.232 0.302 0.380
80 0.183 0.217 0.283 0.357
90 0.173 0.205 0.267 0.338
100 0.164 0.195 0.256 0.324
200 0.117 0.139 0.182 0.231
300 0.095 0.113 0.149 0.189
400 0.082 0.098 0.129 0.164
500 0.074 0.088 0.115 0.147
1000 0.052 0.062 0.081 0.104
Critical Values of Pearson's Correlation Coefficient ( r )
Level of significance for one-tailed test
Level of significance for two-tailed test
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